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1000 REVOLUTIONS PER SECOND! 
t's the speed of newest Westing- 
motor, producing a tool surface 

1 of 7,000 feet per minute. This 
‘sepower induction motor has a 

1, only 2 inches long, diameter 154 


s. Westinghouse engineers are now 


eloping a motor to go fwice as Jast. 


B’R‘R‘R’R’R... A polar bear would be 

ht at home at 20° below zero in the 
Westinghouse “igloo” at East Pitts- 
irgh. This cold chamber is 1500 times 
s large as the average electric home 
refrigerator. Here, Westinghouse engi- 
neers test ice-coated circuit breakers 
ind other electrical switching equip- 
vent, to guarantee operation under 


vorst winter conditions. 


HIGH LIFE IS HARD on carbon gen- 
erator brushes in high-flying bombers. 
They used to wear down to the pigtails 
in an nour or two, at 30,000 feet. Now 
Westinghouse engineers have devel- 
oped a chemica! treatment that keeps 
the brush face lubricated at substra- 
tosphere heights. Result: fifty-fold in- 
crease in brush life . . . enough for a 
dozen raids over Berlin. 


EVER SEE A MILLIONTH of an inch? 
Probably you never will — but the 
Electrigage can feel as little as twelve 
millionths. Developed by Westing- 
house and Sheffield Corporation, it can 
measure with a precision equal to find- 
ing an error of three-quarters of an inch 
ina mile. Infinitesimal movement of 
gauging stylus induces a tiny current, 
which is amplified 10,000 times. 


AIR IS HEAVY STUFF when you start 
pushing it around at 400 miles an hour 
[hat’s why U. S. Army needed a 
40,000 horsepower electric motor to 
create a man-made hurricane, for test 


ing airplanes in Wright Field wind tun- 
nel. It is the world’s largest wound- 
rotor induction motor, designed and 
built by Westinghouse engineers. 











Chemical analyses _ right now ! 


Above is the laboratory model of the We stinghouse mass 
spectrometer, which sorts out dissimilar molecules accord 
ing to their mass, and does it almost as fast as you can 


snap your fingers. 


Che mass spectrometer provides a new way to get the 
quick, accurate analyses that are needed to maintain pre 
cise process control. Take the synthetic rubber industry, for 
example. Formerly, five men took as long as three days to 
complete necessary chemical tests in the processing of 
artificial ruabber—which meant that the results were often 


too late to be useful. 


hectrometer, 4 haRE t Lé nal a 


For leadership in the electrical solution of industry’s 
problems, look to We stinghous . West / t? j 
Manufacturing Company, Pittsburgh 30, P Inia. 


Tune in John Charles Thomas, NBC, Sundays, 2:30 p.m., E.W.T. 
p 


Westinghouse 


PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


Founding and Organization 


In 1848, on September 20, the Association was 
formally organized and held its first meeting; in 
1874 it was incorporated under the laws of the 
Commonwealth of Massachusetts and given the 
right to receive, purchase, hold and convey prop 
erty. Its governing body is a Council, now having 
255 members. 


The Association is national in scope, with mem 
bership open to the whole world on equal terms, 


and its interests include the broad fields of the 
natural and the social sciences. Its varied activi- 
ties are carried on under 16 sections with which 


189 affiliated and associated societies, having a 
combined membership of nearly a million, cooperate 


in organizing programs for its meetings. 


Members and Meetings 


All persons engaged in scientific work, all who 
find pleasure in following scientific discoveries, all 
who believe that through the natural and social 
sciences a better society may be achieved are eligi 
ble for membership in the Association. From its 
founding, the most distinguished of American sci- 
entists, including every American Nobel Laureate 
in science and every president of the National 
Academy of Science, have been members. The 


names of many university presidents, of 
scholars in widely different fields, and of m 
ble for publie service, including a United Si 
Senator, a Justice of the Supreme Court, 
former president of the United States, ar 
its roll of nearly 25,000 members. 


The Association’s meetings are field days 
attended by particiy 
which hundreds of scientists vie with on 


ence thousands of 
for the pleasure and the honor of presenting 
of researches of the greatest benefit to the 
men. An enlightened daily press report 
proceedings throughout the country. 


Opportunity and Responsibility 


A world torn by conflicts and fearful ot 
ture is looking more and more toward scientist: 
leadership. The opportunity for unparall f 
vice is theirs and the fact that they hav: 
the only essentially new methods, if not p 
imposes an equal responsibility. For these 
it will be the steadfast pur] 
promote closer relations among the natural 


Association’s 


social scientists, and between all scientists and 
persons with similar aspirations, to the e1 
they together may discover means of attail 
orderliness in human relations comparable 
which they find in the natural world about t! 
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MEET THE AUTHORS 
vg (Tang, Pei-sung), Ph.D., is the diree 
Physiological Laboratory, Agricultural 


His “Philosophy of Agricul 


< brought to our attention by his friend, 


China. 


Tseng (see The Scientific Monthly tor Jan 
44, p. iv), who, unfortunately, could not 
recent photograph of the author. Dr. 
the son of a distinguished edueéator, who 
cabinet member in the Chinese Republie. 
born in 1903 in Kishui, Hupeh, China, 

| his early edueation in Peking and Tokyo, 
is graduated from Tsinghua College in 
Coming to the United States in 1925, he 
bachelor’s degree at the University ot Min 
and received his doetor’s degree tN plant 
logy at The Johns Hopkins University in 

0) Then followed three Vears OL post doe 
research in the Laboratory of General 
siology at Harvard University, with summers 
e Woods Hole Marine Biologieal Laboratory. 
1933 he China to 


Wuhan 


protessor ot 


returned to teach plant 
at the National 
Wuecehang. In 1937 he 


hemistry at the National Kweivang Medical 


University, 


s101l0gZy 


became 


1939 began his present work. 


( ollege and in 


NORMAN TAYLOR 1s the 
direetor of the Cin 
¢hona Products Insti 


tute, Rockefeller Plaza, 


New York City. He 
was born in’ England 
but has long been an 
Ameriéan ¢itizen. He 


has been an assistant at 
the New York Botanieal] 
Garden and = later a 
eurator at the Brooklyn 
Botanic Garden. His 
present work is devoted to research and edueation 
n quinine and other alkaloids of Cinchona. My. 





faylor has published scientifie papers on ecology 
ind plant geography and more recently on Cin 
ma (see The Scientific Monthly, July, 1943, p. 
17). He served as editor for botany and orna 
ental horticulture of the 

Webster’s Dietionary. Among his published 
hooks are Botany: the Plant Life. 
1 Guide to the Wild Flowers. and The Gar 
en Dictionary. For the last the Massachusetts 
Horticultural Society awarded him their Gold 
Medal and referred to it as “The most notable 
orticultural book of His artiele 
n this issue is a chapter of his fortheoming book, 
lhe Flight from Re ality. 


most reeent edition 


Science of 


recent years.” 


Institute, National Tsinghua University, 


MONTHLY il 


The 
American 
Way 


FRANKLIN D. 
ROOSEVELT 


Selections from the public 
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papers, corre sponde nee and 


addresses ot the President, 





covering the years 1932 to 
1944, expressing the deepfelt, underlying, home 


spun philosophy of America’s most distinguished 
I I } 


citizen. Edited by Dagobert D. Runes. $1.50 
ENCYCLOPEDIA FOR 
BOYS AND GIRLS 
By S. Johnson. \ one volume refet 
ence library and treasury of facts for 


children. Recommended tor youngsters 


from the elementary through the high 
school grades. $3.00. 
GUIDING THE 
NORMAL CHILD 
By Agatha H. Bowley, PL.D.  Inval 


uable information for parents, teachers, 
social workers, physicians, and others in 
terested in prope! growth ot the child 


$3.00. 


THE BABYLONIAN TALMUD 


Edited and translated from the original 


by Leo Auerbach. The first representa 


tive cross section of this monumental 


work in English. $3.00. 


INTRODUCTORY ASTRONOMY 
B. Sidgwick. \ 


astronomical 
With over fifty map 
of the night sky and a glossary of term 
With a 


c27.$6. 


By J. 


modern 


summary ot 
knowledge ind 
guide to the stars. 


and abbreviations. preface by 


Clyde C. Fisher. 
PHYSICS OF THE 
TWENTIETH CENTURY 

By Pascual One of the lead 


ing world authorities presents a survey 


Jordan. 


theor ies in 


$4.00, 


and a critical analysis of the 
the world of phy sics today. 


PHILOSOPHICAL 


15 KE. 40th St. 


LIBRARY 


New York 16 
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WALTER HENRICKS 
HopcGe, Ph.D., has taken 
leave from the statf of 
the Department of Bot 
anv, Massachusetts 
State College, to serve 
as field) botanist with 
the FEA, Offiee of 
Economie Warfare. He 
is searehine for new 
stands of Cinchona (for 
quinine) in the moun 
tain forests of Peru, 
Dr. Hodge was born in Woreester, Massachusetts, 
in 1912 and was edueated at Clark University, 
Massachusetts State College, and Harvard. At 





Harvard’s Gray Herbarium he was a_ teaching 
fellow from 1938-41. 
made his floristie studies in Dominiea and also in 
Cuba at the Harvard Tropieal Station near Cien 
fuegos. At other times he has botanized in the 
region of James Bay, Canada, and in the Shiek- 


During this period he 


shoek mountains of the Gaspé Peninsula. His 
interest in travel, photography, and writing is 
displayed in his Domimiea Diary. Under the 
name of Henricks Hodge he is a writer of popu 
lar articles on natural history. 

F. J. CHAMPION is a staff writer—and a good 
one—ot the Forest Products Laboratory, Forest 
S. Department of Agriculture, Madi 
As he is publicizing the work 


Service, U 
son, Wisconsin. 
of many investigators in his article on the new 
technology of wood, it seems appropriate here to 
introduce the Forest Products Laboratory (be 
low) instead of the author. The Laboratory, 
founded in 1910 in cooperation with the Univer 
sity of Wisconsin, is devoted entirely to investiga- 
tion of wood produets and their manifold uses in 
modern civilization. 
from the forest to the manufacturing plant and 
deals chiefly with the production of paper, lum 


Its research program ranges 


ber, ply wood, and wood chemieéals. 





NEW BOOKS 


An Introduction to Pollen Analysis. 
Ill. xvi+ 240 pp. 1943, $5 
Botaniea. 

Volume 12 of “A New Series of Plant S 
edited by Frans Verdoorn, is largely a 
morphology of the pollen grains of ang 
gymnosperms, and of the spores of ferns 
and living materials are included se 
gdrawings make this an indispensable refs 


Society and Nature. HANs Kets! 
pp. Dee., 1943. $4.00, The 


Chicago. 


This is a sociological study of the re 
tween the principle of retribution, as one 
man’s fundamental social interpretation 
and the idea of causality which develoy« 
interpretation It closes by showing tha 
ciety is, from the viewpoint of science, a pa 


The Contribution of Holland to the 
Edited by A. J. BARNoUW and B. La» 
xvili + 374 pp. 1945. $3.50. Querid 


The vast contribution of the Netherland 
the seientific and cultural advancement 
is amply demonstrated in this collectior 
articles, each by an expert in his field rt 
divided into two parts, one on the hun 
social sciences, another on the exact s« 
architecture 


The Life and Works of the Honourable R 
Boyle. Louis TRENCHARD More. x 


Feb., 1944. $4.50. Oxford University 


Professor More’s biography of OV le 
great ploneers of science, not only provides 
adequate book on this 17th century theologi 
ist, and chemist, but also enlivens an impor 
tive period in history that spanned the Mid 
and the new world of rational knowledg« 


Edible Wild Plants of Eastern North An 
M. L. FERNALD and A. C. 
pp. 1943. Idlewild. 


KINSEY. III 


$3.00. 


This is a unique guide to all edible flowering 
and ferns, some important mushrooms, seawer 
lichens growing wild east of the Great PI 
Hudson Bay and north of Peninsular Florida 
cludes delightful menus and rare recipes for s 
ties as escalloped roots of goat’s-beard 4 
plants are indicated 


REGINALD A 


1942. $2.00 \ 


The Floor of the Ocean. 
Daty. Ill. x+177 pp. 
Hill. 


Professor Daly, of Harvard, plumbs_ the 
of ocean geology, maintaining that to a large 
the secrets of land geology are hidden under the 
He discusses the “underpinning” of the ocean 
chains of submarine mountains, the continenta 
the deep-sea volcanoes, pointing out various « 
methods and results. 


Rising Above Color. Edited by PHiip 
Lorz. viii+112 pp. 1943. $1.50. Ass 
Press; Revell. 

The characters and achievements of thirtee! 
guished Negro personalities are sketched in th 
volume edited by a Methodist pastor at Toul 
nois This book should, as intended, “promote 
appreciation of the Negre and his contribut 
American life and civilization.” 








igs 


Big Nat 
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Northwestern, and astronomy at 





niversities. 
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Haruan TT. STETSON, 
Ph.D., is director of the 
Laboratory for Cosmie 
Terrestrial Researeh, 
new laboratory estab 


lished by him at Need 


ham, Massachusetts, in 
connection with the 
Massachusetts Institute 


ot Technology. The 
story ol the Laboratory 
and its work 1s told on 


207-217 of this 





pages 
Dr. Stetson is a native of Massachusetts, 
¢ been born in Haverhill in 1885. He studied 


Brown, Dartmouth, and Chieago; taught 


es at Dartmouth, physies and astronomy at 
Harvard, Ohio 
Vesleyan, and Ohio State. While in Ohio he was 

tor of the Perkins Observatory near the town 
: Delaware. There he put into operation a 69 
telescope. Since 1936 he has been associated 
M.I.T. He has published many 
rs. His books are entitled: A Manual of 
ratory Astronomy, Man and the 
. Radio and the Stars, 

and Yap Reading and Avigation, the last 
R. M. Field. He has traveled over 60,000 


on six solar expeditions and is an experi 


selentifie 


Sars, 


Suns pots and T] eu? 


I deep sea vachtsman and havigator, 


Jay C. Knope, Ph.D., 
Dean of the College of 
Arts and Sceienees of the 
University of New Mex 
ico, is on leave in Wash 
ington, D. C., with the 
United States Office ot 
Edueation, studying 
post-war problems and 
organize 
their 


helping to 
eonterences for 
consideration among 
Ameriean colleges and 
He knows edueation from bottom 
top and the country over. Space is lacking to 
me the schools at whieh he studied and taught 
it must be said that he took his doctorate at 
lumbia. Two years ago Dr. Knode visited 31 
ate Universities and published some of his ob 
vations last vear. His study ol presidential 
ends, in this issue, also grew out of his “bus 
n’s holiday.” His book, Foundations of an 
merican Philosophy of 
ed in 1942. Mountain trout fishing, photog 


phy, and golf are his hobbies. 


Education, was pub 


LANGUAGES FOR 
TECHNOLOGISTS 


Post-War opportunities for screntists 


and technically trained men and 


Dart of the world 


Wolhel nm } 


every 


will go by preference those who 


speak another language 


In your own home and vour own time, 
learn to speak any of 29 European 
and Asiatic 


easily, 


languages quickly, 


correctly by the world-famous 


LINGUAPHONE 
CONVERSATIONAL 
METHOD 


educators and 


Endorsed by used by 
Alhed Nations armed forces and other 
services, the amazingly simple Lingua 
Method 


practical and immediately serviceable 


Ylves VOU a sound. 


phone 


command of such laneuaves as 


Spanish Italian 
Portuguese Norwegian 
French Russian 
German Chinese 


Malay 


and 20 other languages 


Save time, work and money in prepar 
ing for an interesting and profitable 
career in the rehabilitation of a war 


shattered world 


N¢ nd ho} FREE hook 


LINGUAPHONE INSTITUTE 


113 RCA Building Rockefeller Plaza 
New York 20, N. Y. 

















MEET THE AUTHORS, Continued 
W. L. McAtes, M.A., 


is a prominent Techni 
eal Adviser of the Wild 
lite Serviee (Depart 
ment of the Interior), 
Merchandise Mart, Chi 
Illinois. He was 
in Jalapa, Indi 
ana, in 1883 and studied 
University 


Crago, 


born 


at Indiana 





where he became a dis 
ciple of Dr: i. 
EKigenmann, one of the 
leading zoologists of the world in his’ time. 


Kigenmann set an example of rigorous personal 
that followed ever since by 
many ol his devoted students. Mr. MeAtee joined 
the old Biologieal Survey of the U. S. Depart 
ot 1904 the Wildlife 
Service) and was further influenced by Professor 
KF. E. L. Beal, the world’s vreatest economie or 
nithologist. Preferring the byways to the high 
ways of science, Mr. MeAtee made his reputation 
both in economie ornithology and in systematie 
He is interested also in the vernaeu 
Addieted to writing, he has 


researeh has been 


ment Agriculture in (now 


entomology. 
lar names of birds. 
published more than 700 technical papers and a 
He 


great many more of a strictly literary nature. 
delights in combating nature fakers. 


DoNALD Pierson, Ph.D., 
is Professor of Soeciol- 


and Soeial Anthro 


ogy 
pology in the Eseola 
Livre de Sociologia e 
Politiea, Sao Paulo, 
Brazil. He was born in 


Indianapolis, Indiana, 
in 1900 at 
the College of Emporia 


and studied 
(Kansas) and The Uni 
ot 


research assis- 


ail versity Chicago. 
« —? While a 
made his first acquaintance 
Bahia. 
Con 
for 





Chieago he 


tant at 
with sociological problems in Brazil at 
His Negroes in Brazil: A Study of Race 
tact Bahia the Anisfield Award 
“the most significant book of 1942 on race rela- 
tions in the contemporary world.” After an in- 
terlude at Fisk University he was invited in 1939 


at received 


to return to Brazil to give courses and train re- 
seareh the Eseola_ Livre. Some 
young Brazilians whom he has helped to train in 


personnel at 


the social sciences will jom him in ¢@ operative 
research. Later Dr. Pierson hopes to study the 
results of race contacts in centers of Portuguese 


expansion outside of Brazil. 
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until 


College 


at Drury 
Arkansas. 


istics of his eminent 


HARRISON H 
LL.D., hea 
partment © 
at the | 
Arkansas, 
Columbus, 
1879. Hi 
U) 


his ge 


in 
Emor 
took 
at Chieago 
Stieglitz 
S\ Ivania 


Fahs Smit! 


Dr. Hale has many of the 


1918 wher 
preceptor at Pe 
has develope 


Like Provost Smith, he 
chemical family of his former student 
he sends letters each ve 


interested in the history 
civic responsibilities ot 
his activities: he 


Ol IS sé 


‘ar. Further 


oft chemistry 


chemists. As 


eretary oL the 


l 


Water and Sewage Conterenee, ena 


Division of the 


History 


of Chemist 


American Chemical Society, teache 


men’s Sunday school class, past presicd 


Fayetteville Chamber of 


Couneil 


published. a little 


book, 


Commerce 


a citizen of credit and renow) 


American ( 


and hopes that some plan may be wo 


prepare a thorough anc 


of chemistry in the Unite 





®, 
mike % 


year his parents brought 


tier where he grew up. 


was done in Des Moines, 


| comprehens 


“l States. 


GEORGE R 
Ph.D., is 
Business St: 
the College 
meree at the S 
versity of Tow 
tor of the J: 
Digest, a 
port sent oul 
ness men. He 
in Abingdon, 
the son of a P 
minister. In 
him to the Dak 
His undergradu 
lowa, and his 


work at the University of North Dakot 


John M. 
Wisconsin under E. 
He taught at Prineeton 
North Dakota and went t 


in 1928. 


Gillette and F 


rank L. 


and the Univ 
o the Universit 


Outside his immediate field of 


is chiefly interested in social evolution, 


larly in its economile aspe 


cts. 


I 


McVey, 


A. Ross and Lester f 
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Operator logs strength of hydrogen and ammonia from Micromax Gas 


Analysis Recorders in T.V.A. Nitrate 


Plant No. 2 


NITRATE PLANT SPEEDS GAS ANALYSES 


Gas analyses which are made automati- 
cally and continuously are an important 
feature in the great |.V.A. Nitrate Plant 
No. 2 at Muscle Shoals, Ala., where nitro- 
from the air 
ivailable for explosives, fertilizers, etc. 


gen 1s extracted and made 


Instead of having to run four titrations 
or other tests at the station shown above, 
the girl from the Control Lab finds the four 
analyses staring her in the face from the 
big-dialled instruments. She simply logs 


the readings and goes on to the next sta- 


tion: the lab gets its reading faster, and gets 
more of them 


Micromax Gas Analysis Recorders oper- 
ate on the thermal-conductivity principle; 
with a wide variety of 
as ammonia, CO., 

[he equipments 


hence can be used 
gases and vapors, such 
acetone, H., O., SO., etc. 
are extremely dependable; calibrated parts 
are corrosion-proot; SENSITIVITY and accuracy 
are both high. We will gladly send infor 
mation regarding applications, or 1f vou pre 
fer an LXN engineer will be glad to discuss 


a spec ific proble m. 


LEEDS & NORTHRUP COMPANY, 4945 STENTON AVE., PHILA. 44, PA. 











A Slogan For Every American MEASURING INSTRUMENTS 


TELEMETERS - 


mi; LEEDS & NORTHRUP 


AUTOMATIC CONTROLS HEAT-TREATING FURNACES 








Vill THE SCIENTIFIC MONTHLY 





ENLIST YOUR DOLLARS 


BLY WAR SAVINGS BONDS 


“es Fe b+, 


... Eyes Grow, too 








There is more to proper visual present condition, but also the years that 
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of glasses. Take this young- less vision is maintained at its highest 
ster, for example. Let’s remem- _ possible level of performance. 
ber that bodies are less mature at 13 than The human eye is a complex and marvel- 
at 15. His eyes need correction today. But’ ous structure. Proper provision for its 
how quickly is this condition likely to needs demands a high order of profes. 
change? How much provision forthe future sional skill. See that your child’s eyes—you 
should be included in his prescription? Is | eyes—receivethe benefit of such trained « 
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tho likes to read hour after hour? r 
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HELIOS AND PROMETHEUS: A PHILOSOPHY 
OF AGRICULTURE 


By PEI-SUNG TANG 


Lire denotes activity, and activity incurs 
the expenditure of energy. In man, the 
energy for his activities is derived from the 
consumption of food which is manufactured 
for him directly or indirectly by the green 
plant. When primitive man lives in the 
forest, supported by the fruits of its vegeta- 
tion and deriving warmth from firewood, he 
is, figuratively speaking, a parasite. When 
gradually he learns the usefulness of certain 
kinds of plants and animals for food and 
fuel end singles them out for cultivation, 
propagation, and protection, he initiates the 
art of agriculture, emerging, we may say, 
from the state of parasitism to that of sym- 
biosis. 

While man and animals derive their food 
and fuel from the green plant, the latter is 
not the ultimate source of energy. It in turn 
obtains its energy from the sun through a 
unique process known as_ photosynthesis. 
This process, whereby the radiant energy of 
the sun is converted into chemical energy 
available to plant, animal, and man alike, is 
the fundamental reaction on which the ex- 
istence of all higher forms of life depends, 
and on which is built man’s art of agricul- 
ture. All the efforts of the practical farmer 
and of the agricultural scientist are directed, 
whether consciously or unconsciously, toward 
increasing the efficiency of certain green 
plants in the performance of this all-impor- 
tant function, directly or indirectly. 

How is the sun’s energy transformed 
through the plant into forms available to 
man? The green plant, with its characteristic 
pigments, converts carbon dioxide and water 
into sugar and other forms of organic mate- 
rial, thereby trapping, so to speak, radiant en- 


ergy and changing it into chemical energy 
in food and fuel which, when consumed by 
man, supply him with energy for his activ- 
ities. 
plicated. 
and carbon dioxide are common stuffs of 
nature. That it is complicated we may infer 
from the fact that, in spite of all the efforts 
of the biologists and chemists, we are still 
ignorant of the mechanism of this process, 
let alone the ability to duplicate and control 
it in the laboratory. 

Important as are such agricultural pro- 
cesses as the improvement of crops, animals, 
soils, or silviculture, and the prevention of 
diseases, they are merely means of improving 
a process on which man is dependent, but 
which he is unable to duplicate and control 
In the cosmic eyecle of energy 


The process is at once simple and com- 
It is simple because water, sugar, 


at his will. 
transformation, the green plant can very well 
be independent of man, but man cannot be 
independent of the green plant. The fun- 
damental problem of human food produc- 
duction, from the biological point of view, is 
that of duplicating the process of photosyn- 
thesis in the laboratory, independent of the 
living plant. When that time comes, man 
will be freed from the grueling labors of 
agriculture and the cruel uncertainties of 
the elements. Before that stage of scientific 
development is reached, however, man will 
still have to rely on the green plant as the 
transformer of solar energy into forms avail- 
able to himself. He is not only constantly 
subjected to the Malthusian struggle between 
himself and his fellow men; he is also in- 
volved in a four-sided competition for land 
area among the plant, the animal, the 
machine, and himself. 
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PLANT AND MAN 


Civilized man, although he has long aban- 
doned his worship of the fire and the sun, is 
not much further advanced than his ances- 
tors; he is still shrouded in the mysteries 
of the fundamental relation between the sun, 
the green plant, and himself. Until the time 
when he can reproduce this apparently sim- 
ple process of photosynthesis in his labora- 
tory, independently of the green plant, man 
cannot claim to be free from the vestiges of 
his ancestral sun and fire worship. When 
that day comes, the energy awaiting his dis- 
posal will be enormous. 

The tremendous amount of radiant en- 
ergy falling on the earth’s surface is hard 
for us to conceive. It is estimated that one 
square meter of the earth’s surface receives 
from the sun the equivalent of about one 
horsepower, and the total radiant energy 
intercepted by some 200 million square miles 
of earth’s surface is, at this rate, equivalent 
to 200 trillion tons of anthracite coal per 
year, which is 200,000 times our annual coal 
consumption. This amount of energy is 
equivalent to the total food requirement, in 
terms of heat value, of the entire world 
population for one million years! Or, put- 
ting it in another way, the radiant energy 
received on one thousand square miles of 
land in a growing season of 90 days, if all 
converted into food, would be sufficient for 
the heat energy required for the existence of 
the entire population of the world for one 
year. 

Of this enormous amount of energy falling 
on the surface of the earth, how much is 
actually made available for human consump- 
tion by the green plant? When the entire 
plant is considered, not limiting ourselves 
to the portions used for food by man, only 
0.5 percent of the solar energy falling on the 
sunflower plant is stored in the organic mat- 
ter. For wheat, rye, and potatoes the figure 
is 3 percent; for corn it is 2 percent. In the 
ease of forest trees, calculations show that for 
the redwood of California the efficiency is only 
0.3 percent, and for the Eucalyptus tree it is 
around 0.5 percent. When only the edible 
portions of the crop plants are considered, 
the energy yield per acre, as calculated from 
records taken both in China and in the 
United States, are as follows: Indian corn, 


2.6 million calories; wheat and barley, 1; 
field peas, 1.2; rice, 3.6; and Irish potatoes 
3.0. When compared to the solar enero, 
received on one acre of land during a eroy. 
ing season of 90 days, which amounts to ap. 
proximately 2 billion calories, these fieyres 
are only of the order of thousandths parts o; 
the total radiant energy intercepted on th; 
land surface during a growing season. An 
all the labors of the farmer, all the efforts 

the agriculturalists, are directed only toward 
increasing the efficiency of certain plants 

the utilization of these thousandths parts 

energy of the sun intercepted by the eart} 

The practice of agriculture, whereby 
sun’s energy is stored in food and 
through the cultivation of green plants, is a 
very wasteful process of utilizing solar energ 
from the standpoint of cosmic relations | 
tween man, the green plant, and the sun 
However, from the anthropocentric stand. 
point, this practice, wasteful as it is, is stil] 
a profitable proposition. Man, in the culti 
vation of his land, is only building a dam, s 
to speak, to guide a very minute portion of 
the otherwise untamed torrent of ever de- 
grading energy from the sun into channels 
for the performance of useful work, much as 
a minor part of the wasted energies of th 
Niagara Falls is used for the production « 
electricity. Regardless of man’s existence, 
the sun forever emits radiant energy in its 
process of degradation, and man’s part is 
only in the capturing of an insignificant frac- 
tion of this degrading energy into useful 
work. The amount of labor expended ir 
building and caring for the dam is the labor 
which man puts in for the cultivation and 
protection of the crop plants and farm ani- 
mals, which is relatively small compared t 
the energy gained from his efforts. 

For the cultivation of an acre of corn, 23 
man-days are required in China as against 
2.5 man-days in the United States. For the 
cultivation of winter wheat, the respective 
figures are 26 and 1.2, and for the cultivation 
of an acre of rice, 82 man-days are required 
in China. Assuming an average of 3,500 
calories per day per capita for the food con 
sumption of the farmer, the energy expendl- 
tures are: for corn, 80,000 for the Chines 
and 8,800 for the American. For winter 
wheat, they are: 91,000 for the Chinese and 
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4200 for the American. For the cultivation 
of an acre of rice, the Chinese farmer puts 
in an amount of labor equivalent to 290,000 
calories. For these amounts of energy put 
in. an average yield of 2 million calories per 
acre is realized, resulting in the apparent 
cain of energy from 7 to 25 times for the 
Chinese, and from 200 to 500 times for the 
American. 

The low energy input for the Americans 
is misleading. Actually, he may have put 
in more energy in the form of motor fuel 
than the Chinese farmer, so that in terms of 
eross energy input, he may even have to put 
in more energy in the cultivation of an acre 
of land than the Chinese. But, in terms of 
human labor, the amount which the Ameri- 
ean farmer puts in is very small, and the 
extra human labor thus saved could be used 
for the production of items which enable him 
to lead a more luxurious form of life and to 
build his art and culture, which cannot be 
measured in terms of energy. 


ANIMAL AND MAN 


There are two major uses for which ani- 
mals may be employed by man: power and 
food. While man may survive on a vege- 
tarian diet alone, it is generally agreed 
among nutritionists that a people fed on a 
generous supply of animal proteins are as a 
whole healthier and more aggressive than 
those who survive mainly on a vegetable diet. 
According to this view, an ample supply 
of animal food should be one of the chief 
objectives of agriculture. And yet, at least 
half of the people on earth are deprived of 
this privilege. Aside from religious consid- 
erations, which in the final analysis may still 
be due to economic pressure, the reason is 
simple. As long as animals are, like man, 
dependent on the green plant for food, ani- 
mal products are always more expensive 
than plant products. In obtaining his food 
indirectly from the plant via the animal, man 
has to pay the price of the middleman. The 
amount of land required to support one dairy 
cow in the United States varies from one to 
10 acres, and on the average, let us say, 2 
acres, obtaining thereby 1,350,000 calories 
in the form of milk, which amounts to 675.- 
000 calories per acre as against some 4 mil- 
lion calories obtainable from the two crops 


of grains and potatoes produced thereon. 
The contrast is even more marked when the 
land is devoted to the raising of beef cattle 
and poultry. One acre of land produces only 
0.21 million calories in the form of eggs, and 
0.1 million calories in the form of beef. In 
order that every country may reach a dietary 
standard similar to that of the United States, 
the animal products of the world would have 
to be at least doubled, which would in turn 
require a twofold increase in the area of 
pasture-land as existent today. And this in- 
crease in pasture-land would cause a dimin- 
ishing of crop land corresponding to about 
15 times its size, since one acre of land de- 
voted to the production of grains yields 6 to 
7 times as much food energy as that devoted 
to the raising of dairy cattle. 

So long as the population of the world 
does not decrease, so long as the present prac- 
tice of agriculture cannot be expected to give 
significant increase in crop yield, the com- 
petition between man, animal, and plant for 
land area will forever be a barrier to provid- 
ing ample animal products for human con- 
sumption. 

In his ascent from parasitism to symbiosis, 
man domesticated animals to supply power 
for his farm, thus ridding himself of the 
heavier burdens. As man becomes more and 
more civilized, the animal is in turn replaced 
by the machine. How does the animal com- 
pare with the gas engine as a converter of 
energy? For muscular work in man and 
animals, a gross efficiency of 25 percent may 
be realized. That is, of the amount of energy 
in the form of food given to the animals, 
25 percent of it may be realized in the per- 
formance of work, which is about the best 
that a diesel engine can do. For the working 
animal, however, over a period of 24 hours, 
the efficiency is considerably lower, and is of 
the order of 10 percent. But even this low 
figure is better than the performance of the 
steam engine, which is only 7 percent efficient, 
and is equal to the performance of the gas 
engine. Based on these figures, the draft 
horse is at least as efficient a ‘‘machine’’ as 
the tractor. To this must be added the advan- 
tages possessed by the horse: the ability to 
repair itself, to respond to changing rates of 
performance within short periods, and the 
possession of a certain degree of intelligence. 
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For this reason, the animal is a better source 
of farm power in densely populated countries 
with small farm holdings, such as in China, 
India, and Japan. 

If the animal possesses so many advantages 
over the gas engine, and is at least as ef- 
ficient in the performance of work, why is the 
animal being extensively replaced by the 
gas engine in some countries such as in the 
United States? The answer lies again in 
the competition between plant, animal, and 
man for land surface. While the animal 
is as efficient as the gas engine, the former, 
being dependent on plants for fuel, must 
rely on land area for its maintenance so that 
a part of the land it helps to cultivate goes 
to the maintenance of itself. Evidently the 
animal is not suited for large-scale operations 
in which case the proportion of land area 
devoted to the maintenance of the animals 
may become a serious economic factor. On 
the other hand, the gas engine consumes fuel 
in concentrated form, transported to the 
farm from a single oil well on perhaps an 
acre of land from which is supplied the 
fuel for thousands of farms. In a country 
rich in mineral oil, the horse is no competitor 
with the gas engine. Conversely, in a coun- 
try without oil resources, though the land 
holdings may be large, mechanization of 
agriculture is not necessarily economical even 
when power alcohol may supply the fuel for 
the machines, since alcohol comes from the 
plant, which in turn requires large land 
surfaces for its cultivation. 


MACHINE AND MAN 


As the domestication of plants and animals 
distinguished the age of agriculture, so does 
the utilization of land for the fuel of the 
machine characterize the age of industry. 
The power and raw materials of industry 
come from two sources, the organic and the 
inorganic. Of all the sources of fuel for 
power, coal and oil remain the cheapest, and 
certainly the most generally employed, not 
excluding water power. While coal and 
petroleum are generally classified as min- 
erals, they are of organic origin deposited 
for us in the geological ages. Being of 
organic origin, they are subjected to the same 
drawbacks as the agricultural products; that 
is, the energy stored therein is only an in- 
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significant fraction of the radiant eneroy 
which was available to them. At an 

the world’s supply of coal and petroleum 
limited by the extent of their deposition oy 
the one hand, and the enormous time required 
for their formation on the other. 1); 
world’s known, readily available petroleyy 
deposits may serve us for some thirty-fiy, 
years at the present rate of consumptio, 
while the coal deposits of the world can last fo; 
some six thousand years. What about relying 
on the land for the production of fuel for the 
machine? Of late, much emphasis has beey 
given to this problem, both in the United 
States and in China. In the United States 
the movement was originated by the Farr 
Chemurgists for the utilization of farm sur. 
plus. In China, the movement was initiated 
out of dire necessity. An analysis of t! 
problem will make it clear that such a prae- 
tice would involve competition between mai 
and machine for land area, and while under 
special conditions a small part of the 
may be derived from the land, in the long 
run the practice of obtaining fuel from farm 
land for the machine has no great future 

Let us take first the case of a country |i 
the United States. An oil well on an acre 
land, say in Oklahoma, may have an ultimat: 
production of 3,500 barrels of erude oi 
yielding 1,000 barrels of gasoline. The sai 
acre, if planted to corn, would only give 
quantity of alcohol equivalent to three b: 
rels of gasoline. At this rate, three hundr 
years are required for the same acre of land 
to produce fuel in the form of power alco! 
as compared to the five to ten years for the 
production of gasoline. True, that acre 0! 
land can be used over and over again for th 
production of power alcohol if so desir 
while the petroleum deposit will ultimatel) 
be exhausted. But three hundred years is 
a long time to wait for the economic func- 
tioning of the machines. Furthermore, as 
some writers put it, a surplus of one billio 
bushels of corn would sound tremendous t 
the farmer, but it would only yield 250 mil- 
lion gallons of alcohol, enough to run U. 5 
ears and trucks for about three weeks. 

So much for the possibilities of obtaining 
power from land in a country with agri- 
cultural surpluses. Let us turn now to th 
problem in a country which, out of dire 


)y'. 
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necessity, is resorting to the use of power 
alcohol for the functioning of her war 
machine. Economists, chemists, and militar- 
ists of China have urged the use of power 
aleohol for China’s motor vehicles, and plant 
after plant has been set up for the produc- 
tion of this material during the six years 
of China’s war with Japan. The irony of 
this lies in the fact that such a practice, if on 
an extensive seale, will force the Chinese to 
choose between starving the trucks or starv- 
ing themselves. Assuming a total of 25,000 
ears and trucks running per day, the amount 
of aleohol consumed, on the basis of 30 gal- 
lons per ear, would be equivalent to 7,500 
acres of land area, making a liberal allow- 
ance of 100 gallons of alcohol per acre. For 
the year, the land area required would be 
2 700,000 acres, which is roughly one percent 
of the total cultivated area of all China, and 
is about six percent of the total cultivated 
area in ‘‘free China,’’ the food production 
of which is barely sufficient for human con- 
sumption. 

The matter may be different in peacetime 
China. The import of gasoline to China in 
1932 was about 3 million gallons, equivalent 
to 5 million gallons of aleohol which would 
require a land area of 50,000 acres, which is 
only 0.2 percent of the total cultivated area 
of China. Even if the gasoline consumption 
should be increased five times more than the 
pre-war figure, the amount of land required 
for the production of power alcohol is only 
of the order of one percent of the total eulti- 
vated area. If a mixture of alcohol and gaso- 
line is used, the land area required can fur- 
ther be reduced. 

For a country relatively undeveloped in- 
dustrially, and for a country with food sur- 
plus but without petroleum resources, power 
alcohol may be a temporary solution to the 
fuel problem. But, as industry is developed, 
competition results, sooner or later, not only 
between man and machine for fuel and food, 
but also between one machine and another. 

From these considerations, the power 
problem cannot be solved by the utilization 
of farm land for the production of power 
alcohol, or vegetable oil, or any such prod- 
ucts, but the solution has to be made inde- 
pendent of the land. The more immediate 
solution is, of course, the hydrogenation of 


coal, and the extended use of hydroelectric 
power, but the ultimate solution will perhaps 
lie in the direct utilization of the sun’s en- 
ergy and in the harnessing of energy from 
the disintegration of atoms. 


MAN AS AGRICULTURALIST AND AS 
INDUSTRIALIST 
If the land is not to be relied upon for the 
power of the machines, can it be relied upon 
ultimately for the production of raw mate- 
The answer to this question depends 


rials? 
on the kind of raw material and the length 
of time to be considered. As man advances 
frgm the agriculturalist to the industrialist 
eo emerges into the age of science and tech- 
nology, he continuously attempts to free him- 
self of the limitations imposed upon him by 
the land and by the elements. He is for- 
ever striving to be independent of the land 
for the production of raw materials for his 
machine. In this quest for independence, 
man is making much use of the discoveries in 
his laboratory ; because of this dependence 
of technology on the advance of science, the 
latter is the factor deciding whether certain 
raw materials may be produced synthetically 
or whether the land should continue to sup- 
ply them. Within the last generation, man 
has been successful in a number of attempts 
in this direction, and in a very small measure 
he has even succeeded in the attempt to create 
an artificial environment for himself in 
weather-conditioned dwellings. He has been 
successful in the synthetic production of in- 
digo out of mineral sources, in the fixation 
of atmospheric nitrogen, and in the large- 
scale manufacture of synthetic rubber. He 
has been particularly successful in the pro- 
duction of artificial fiber, rayon, and more 
recently, nylon, and a host of similar prod- 
ucts which threaten to displace natural silk 
from the market. Is this tendency to re- 
place agricultural products by synthetics a 
temporary and ephemeral boom or is it likely 
to continue and increase? We shall examine 
the future of natural silk against synthetics 
and that of the tung oil as examples. 

For the production of 40 million kilograms 
(88 million lbs.) of silk, which was the total 
world production for 1935, 2 million acres 
of land are required for the cultivation of 
mulberry trees, which in turn requires in a 
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country like China, the amount of labor 
equivalent to 400 million man-days. To 
this must be added 20 million man-days for 
the care of the worms and 80 million man- 
days for processing. The land and labor in- 
volved are equivalent to having the entire 
population of Philadelphia working in the 
State of Delaware for the year round on the 
production of natural silk alone, while a 
chemical plant on a city block of space in 
Wilmington, employing a few hundred men, 
may turn out an equal quantity of synthetic 
nylon during the same time, leaving the 
enormous surplus of land and man for the 
production of other articles of industry, and 
for the attainment of a richer way of life. 
Add to these considerations the uncer- 
tainties of the elements, of diseases and epi- 
demics, and the difficulties involved in ob- 
taining products of uniform quality, it is 
evident that the future of silk as against 
artificial fibers is not encouraging. But this 
does not mean that there is no room for the 
production of a limited amount of natural 
silk in countries with a dense population, 
and for countries which are less industrially 
developed. As a handicraft, on a family 
production seale, natural silk will still have 
its place in the near future and may still 
have a market in the more industrially de- 
veloped countries, as an item of novelty and 
luxury. But the future of natural silk as 
an industry on any large scale is doomed. 
On the other side of the question, there is 
the example of tung oil, which has long been 
a Chinese monopoly. In recent years, ex- 
perimental plantations were made in the 
southern part of the United States without 
much success. In spite of the optimism of 
the small group of landowners along the gulf 
coast, the concensus of expert opinion is 
perhaps not in favor of the attempt. The 
urgent need of the oil and the difficulties in 
obtaining the product, especially during the 
past few years, have forced chemists to 
adopt substitutes for tung oil, mainly with 
processed castor oil. But the problem is far 
from being solved. In so far as the substi- 
tute comes from the land, as does castor oil, 
it suffers the same drawback as does the prod- 
uct which is being substituted. While the 
treated castor oil or any other oil such as 
oiticica oil may even possess advantages over 
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tung oil in certain particular aspects, the 
cannot be entirely satisfactory as substityte 
for the general use to which tung oil is po. 
ing put. Besides, these oils have other ys0x 
than as tung oil substitutes, in their ow, 
right, and the limited area of Brazil ang 
other South American countries cannot 
entirely devoted to the production of veg, 
table oil alone. 

Man, in his transition from the savage { 
the farmer, learned the use of land for the 
production of food for his activities and fue 
for his home. As he passed from an agricey 
turalist to an industrialist, he made addi. 
tional use of his land for the production 
of power and raw material for his machines 
Man is now on the verge of a new era, t! 
age of technology, and is gradually learning 
through his better understanding of nature 
to obtain power and raw material directly 
from the inorganic elements through chemi- 
eal processes, independent of the green plant 
The thoroughness with which synthetic mate- 
rials can replace agricultural products de- 
pends on two factors, the advance of man’s 
scientific knowledge and the balance among 
many economic factors. At least in the near 
future, the replacement cannot be complete 
and it is doubtful whether it ever can bi 
complete, but the trend of progress is clear: 
for his industrial raw materials man is try- 
ing to rely more and more on syntheti 
materials out of air, water, and minerals, 
instead of relying on plants and animals. 


ALCHEMY AND UTOPIA 

If the tilling of land is symbolic of man’s 
attempt to make fuller use of nature’s gilt, 
the toil of the alchemist marks the beginning 
of man’s attempt to conquer his environment. 
And the remarkable progress made in the 
fields of science during the present century 
is the beginning of the fulfillment of the 
dreams of the alchemists. During the last 
decade or so, one discovery in the field of 
nuclear physics led into another, making 
possible artificial radioactivity and the trans- 
mutation of the elements and culminating 
in the practical application of the cyclotron, 
popularly known as the atom smasher. The 
modern alchemist is not only able to fulfill 
the dreams of his predecessors, that of trans- 
forming quicksilver into gold, he has gone 
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far beyond. He has at his disposal means of 
unleashing energy from the atoms, which in 
time may be turned into practical applica- 
tion, furnishing sources of power for the 
machine independent of the green plant. 
This tool of the modern alchemist, though 
still in the stage of the dynamo in Faraday’s 
day, promises to be of far more value to 
himself than was Midas’ gold. 

The chemist, in his search for the secrets 
of matter, has produced materials of syn- 
thetic origin with which we are clothing and 
housing ourselves. The significance of these 
developments is far greater than the mere 
satisfying of human curiosity or the provid- 
ing of man with a greater variety of materials 
for his frivolities. These discoveries herald 
the beginning of a new era much as the eul- 
tivation of the first grain of rice, or the intro- 
duction of the steam engine or the dynamo; 
they usher in the era of technology in which 
man may hope to be at least partly indepen- 
dent of the green plant (hence of land sur- 
face) for the supply of his raw materials as 
well as for the production of his food and 
power. We have seen the displacement of 
the indigo plant by synthetics of mineral 
origin, the capturing of atmospheric nitro- 
gen independent of the plant and animal, 
and the very rapid substitution of artificial 
fibers for silk, wool, and even cotton, within 
the last few years. The time may not be far 
off when rubber plantations will give way to 
factories manufacturing synthetic rubbers, 
and when certain other agricultural products 
will be replaced by such materials as plastics 
and fiber glass. 

Already the biochemists and the physiol- 
ogists are isolating and even synthesizing for 
us vitamins and hormones which less than a 
decade ago were known to the layman only 
as letters of the alphabet. It is not mere 
wishful thinking that in the generation that 
lies ahead of us, we may understand enough 
about the fundamental process of photosyn- 
thesis of the green plant to be hopeful of lib- 
erating ourselves some day from the toil of 
agriculture as practiced now. Already much 
emphasis is being placed in this branch of 
biological research. The establishment of 


laboratories for photosynthesis at the Car- 
negie Institution and more recently at the 
Kettering Foundation, the groups of biolo- 
gists, chemists, and physicists at Chicago 
and California cooperating on the investi- 
gations into carbon assimilation by the green 
plant and by bacteria, are evidences of grow- 
ing interest in the problem of photosynthesis 
in America. Already great strides have been 
made in the last few years, and the time is 
not far off when we can be much better in- 
formed about the mechanisms of this process 
than we are now. 

When that time comes, man will be inde- 
pendent of the limited two dimensional land 
area for the cultivation of his crops for food 
and power. He may, by using the earth as 
his crucible, the sun and the atoms as his 
furnace, and the air, soil, and oceans as his 
reagents, elevate himself from slavery to the 
status of a Titan. Man will then enjoy an 
age of abundance and prosperity, free from 
muscular labor and strife. He will be given 
a respite from his constant fight against his 
erops, his animals, and his machine for the 
limited land area. Until that 
however, man will still have to depend on 
agriculture as practiced at present for food 
He will still not be freed from 
This strug- 


time comes, 


and power. 
the constant struggle for space. 
gle can, however, be alleviated temporarily 
in certain ways, aside from the usual prac- 
tice of improving the soil, crops, cattle, and 
the prevention of diseases, and the much ad- 
voeated limitations on population growth. 
One of these is the more extended use of the 
seas and oceans in which are stored vast 
wealths of animals and plants, and about 
which the young science of oceanography 
may have much to tell us in the future. An- 
other possible measure for the more economic 
use of land lies in the establishment of a 
world state in which a scientific and rational 
regionalization of agriculture may result in 
a more efficient production of agricultural 
products through fuller utilization of the 
natural distribution of climate and soils of 
the world, artificial political 
boundaries between the nations. 


unlimited by 
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By NORMAN TAYLOR 


Scarce.y forty years after Montezuma lost 
his empire to Cortes, the Church in Mexico 
began to worry about two rather disturbing 
phases of what the priests called Aztec idol- 
atry. The Spaniards had been even more 
horror-stricken at the hecatombs of ‘‘ritual 
murders’’ on the teocalli. For under those 
extraordinary pyramids they found the enor- 
mity of this Aztec fanaticism, whose priests 
measured their zeal by the number of their 
victims’ skulls. While the Conquest had 
stopped this atrocity, the Church was still 
disturbed. 

It soon found that the beautiful symbolism 
of the Mass was being horribly distorted by 
other, if less bloody examples of Indian per- 
versity. The good padres feared for the 
souls of their flock, if not for the prestige of 
the Church itself. This drove them into 
heroic attempts to stamp out such idolatrous 
practices—a campaign doomed to failure al- 


though it lasted over two hundred years. 
They were tilting against a graftage of Aztec 
lore upon Roman liturgy, but this is still 
rife in Mexico, particularly in the case of two 
plants—the ololiuqui and peyotl. 

The persistence of these Aztec cults is 
matched only by their extraordinary hold on 


the Indians and by their antiquity. Their 
pre-Conquest history may always be shrouded 
in that medley of folklore and races, of which 
Cortes saw at Mexico City only the fantastic 
finale. But ololiuqui and peyotl were work- 
ing their quite magical charms for centuries 
before that incredible Conquest, when a hand- 
ful of Spaniards captured an empire. 

That the Aztecs should have confused the 
Mass with their own magic does not surprise 
us quite so much as it did the dignitaries of 
the Church. The neighboring Mayans in 
Guatemala still do so in the murky gloom of 
that midnight Christmas service at Chichi- 
eastenango. And Elsie Clews Parsons in her 
extraordinarily understanding book, Mitla— 
Town of the Souls, tells us how this inter- 
weaving of Christianity and native lore per- 
meates everything from birth to death, in- 
cluding the use of ololiuqui. And not so long 


ago some Indians in Wisconsin were tried }) 
the United States Courts for their use o 
peyotl, sent to them from Texas. 
defendant was acquitted, on the groun 

the peyotl cult was ‘‘religious’’—as in fact jt 
may have been, considering that the Indians 
took peyotl as the faithful do communion. 

In its desire to purge the Indians of ¢ 
black magic of ololiuqui and peyotl, 
Church left us the only writing we possess of 
the early use of either of these plants. Fo 
Prescott mournfully reproaches Cortes with 
the destruction of practically all Aztec ree. 
ords, a loss equally mourned today by every 
anthropologist and by many botanists. But 
the records of the Church show how potent 
were these plants, and how widespread their 
use, quite apart from their impact upon 
Church doctrine. We hear of both plants 
from a series of writings put out to instruct 
priests in the technique of the Confessional 
One of them was called ‘‘Camino del Cielo’ 
—the Road to Heaven. The object was t 
find out how much the ‘‘evil’’ had spread 
and where it was doing the Church the most 
harm. The questions illuminate not only the 
principal objects of them, but the life of 
Mexico: 

‘*Hast thou eaten the flesh of man?”’ 

**Hast thou eaten the peyotl?’’ 

‘*Do you suck the blood of others?”’ 

‘*Do you adorn with flowers places where 
idols are kept?’’ 

**Do you predict future events by reading 
omens, explaining dreams, or tracing 
circles or figures in water ?”’ 

‘*Have you eaten the seeds of ololiuqui?”’ 
And soon. The catechism was extensive and 
continued for over two centuries, for one of 
these instruction books was printed as late 
as 1760 by Fr. Bartholomé Garcia. To the 
somewhat bewildered Indians this ritual 
must have been a bit confusing. Had they 
not always used ololiuqui and peyotl, was 
not divination traditional, and could the 
visions caused by these two plants be other 
than good? One of them seems to have 
sensed the fact that it was better to make a 


176 





Quit 
still uSt 
yervou 
sardsh 
alkaloic 
Jed Ha 
upon } 
unrelat 
to just 
And th 
ololiuq 
This 
nowhel 
from r 
sary, @ 
ing it, 
enters 
the ele 
most t 
the de: 
dustria 
morial 
been I 
just a 
to wrll 
and ¢a 
liance 
orim 1 
gated | 
ageray 
ists. 
For 
‘a0 ° 
Texas, 
Indian 
a prec 
to hay 
Spani 


in 16: 


gn are 
and 


ii 


joan breast of it, at once. 
1634, made a confession which was re- 
+ed by Bartolomeo de Alua in a book 
shed at Mexico City: ‘‘I have believed 
reams, in magic herbs, in peyote [peyotl], 
| in ololiuqui, in the owl, . . 
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This sinner, back 


9? 


rhe admission of his traffic with the owl 


was as damaging as addiction to the two 


J 


jants, for the Church reserved to itself the 
prerogatives of death. And, as Miss Parsons 
nts out, the Aztees considered the perch- 
ing of an owl on a sick man’s house a portent 


that, even today, no Indian at Mitla cares to 


jenore. 


Quite apart from their use in Indian 
iagic, these two plants have been and are 
still used for their effects upon the mind and 
nervous system of a people long inured to 
hardship. In the peyotl is found a potent 
alkaloid that interests modern science and 
Jed Havelock Ellis to use it in an experiment 


upon himself. 


The plants are botanically 


unrelated but their effects are similar enough 
to justify their linkage by Mexican clerics. 


And there is sound reason for the use of both 
ololiuqui and peyotl today. 


This is seareely surprising, for perhaps 
nowhere has the passionate desire to escape 
from reality been so developed, and so neces- 


sary, as in Mexico. 


One can not help notic- 


ing it, no matter from what direction one 


enters the country. 


For instance, in leaving 


the clean efficiency of Laredo, one meets al- 
most too suddenly the dramatic squalor of 


the desert road to Monterrey. 


Not the in- 


dustrial squalor of cities, but that imme- 
morial stolidity of those to whom nature has 


been less than kind. 


Only with luck, and 


just a little foresight, can these peons hope 
to wring from that cactus waste enough corn 
and cattle to carry them through the bril- 


liance of the rainless winter. 


Here are the 


grim realities of desert life, scarcely miti- 
gated by rare gas stations, and perhaps only 
aggravated by the stream of American tour- 


ists. 


For hundreds of years before we began to 
‘‘do’’? Mexico, and over an area as large as 
Texas, which once belonged to them, these 
Indians of northern Mexico have fought for 


a precarious living. 


They may be assumed 


to have benefited by the influence of the 


Spaniards and the Church, and always they 








have lived close to their incomparably stark 
mountains—towering, treeless, to the blue 
immensity of the sky. But these searcely 
seem to have been enough—the struggle is 
too bitter, the compensations too meager. 
For them the Gods created peyotl, or so they 
think, and who are we to deny the divinity 
of some Aztec deity ? 

If, on the other hand, one enters Mexico 
from Guatemala, what a different scene is 
unfolded. The anthropologists tell us that, 
racially, these Indians of southern Mexico 
are different from their Guatemalan neigh- 
bors. But the products of Oaxaca and Chia- 
pas approach more nearly than anything in 
Mexico the incredibly colorful life of the 
Mayans of Quetzaltenango and San Marcos. 

In spite of nature’s apparent bounty to 
those Mexicans that face the Pacific, the 
Indians of Oaxaca are nearly as poor as those 
of the north. Their multi-colored tiles, 
basketry, glassware, silver-work, jade, wood- 
work, and their innumerable shrines are lit- 
tle more than a veneer of recent Spanish, 
overlaying deep strata of pure Indian. Ages 
before this shallow coating of modernism, 
their ancestors sought just as passionately as 
their brothers in the north for some mitiga- 
tion of the disenchantments of life. This 
may seem strange to those tourists who think 
of Mitla as the very mecca of enchantment 
compared to the capital. But to the Indian, 
the ruins of Oaxaca are no compensation for 
the age-old problem of some flight from 
reality. For them it has been ololiuqui, just 
as peyotl is for the Indians of northern Mex- 
ico. Trade in both products exists with the 
result that each is now known over much of 
Mexico. But the origin of ololiuqui in and 
near Oaxaca, and peyotl near our Texas bor- 
der, seems well established. 


I 


Throughout southern Mexico, but espe- 
cially in Oaxaca, there scrambles a vine look- 
ing not unlike an anemic morning-glory, to 
which it is closely related. But it has a 
woody stem and so clambers over cactus 
hedges or old walls with more permanence 
than our common, garden morning-glory. 
After somewhat persistent attention by 
botanists, from Linnaeus in 1759 to Har- 
yard University in 1941, the nine former 
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names of this plant have now simmered down 
to the final one, which is Rivea corymbosa, 
a Latinism here injected to quiet the appre- 
hension of former colleagues, and for the 
sake of what is called ‘‘the record.’’ 

It has the heart-shaped, pointed leaves of 
most morning-glories, but the whitish, fun- 
nel-shaped flowers are hardly more than an 
inch long. These are folMwed by a small, 
fleshy fruit, in itself quite useless, but con- 
taining a single, lentil-like seed. This, and 
sometimes the plant itself, have been known 
as ololiuqui ever since the Conquest, and long 
before. The Aztecs may have used the name 
for other plants, but commonly they applied 
it to the seeds of Rivea corymbosa. 

As in so many New World plants, our first 
record of ololiuqui came from the contem- 
poraries of the conquest of Mexico, often 
priestly historians. Quite naturally these 
ecclesiastical chroniclers were outraged to 
find that the use of ololiuqui was a ritual and 
that it had a god of its own, worthy of vener- 
ation if one wished to benefit by miracles. 
One of these Spaniards, Francisco Salverio 
Clavigero, had this to say about the profane 
use of the seeds: 

Besides the usual unction with ink another extraor- 
dinary and more abominable one was practiced every 
time they [the Aztec priests] went to make sacrifices 
on the tops of the mountains, or in the dark caverns 
of the earth. They took a large quantity of poison- 
ous insects ..., burned them over some stove of 
the temple, and beat their ashes in a mortar together 
with the foot of the ocotl, tabacco, the herb Ololiuqui, 
and some live insects. They presented this diabolical 
mixture in small vessels to their gods, and afterwards 
rubbed their bodies with it. When thus anointed, 
they became fearless to every danger. ... They 
called it Teopatli, or divine medicament, and im- 
agined it to be a powerful remedy for several dis- 
orders; on which account those who were sick, and 
young children, went frequently to the priests to be 
anointed with it. 


Joseph Acosta, writing in 1590, had much 
the same opinion, but embellished the ritual 
by adding: ‘‘By means of this ointment, they 
become witches and did see and speak with 
the devil. The priests being slobbered with 


this ointment lost all fear.’’ 

That a narcotic like ololiuqui should be 
venerated by the Aztecs, and have its own 
god which was worth invoking, is entirely in 
keeping with the experience of other primi- 
tive peoples. 


And in propitiating the god 
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of ololiuqui the Aztec priests sometimes y.. 
far more colorful methods than the eles 
witches’ broth cited above. Gathering +}, 
gorgeous native flowers, they would pe 
the formula: ‘‘Come hither, thou, the vel), 
and ardent red one ; come and expel the on ; 
pain, the brown pain, which now wishe: 
take away the life of the son of the God 

Whether gruesome or flowery, we gee 
these invocations pure Aztee ritual, une) 
taminated by Rome, and as yet showing lit); 
to make the Church fear that ololiuqui wou 
ever interfere with the spread of Christ; : 
ity. But the Church misjudged the yener. 
tion in which the plant was held, and sh 
certainly be forgiven for not guessing {| 
the Indians would soon be mistaking the Vp. 
gin for an Aztec deity. In fact, a few of ; 
lower orders among the Spaniards may al 
have become contaminated by this blasphem 
For some, who must have used the seeds 
were soon committing the enormity of calling 
them, semilla de la virgen. 

As to the veneration in which the plant 
was and still is held, there can be no doubt 
For the seeds have a three-fold function— 
as a narcotic, a medicine, and as part of t! 
ritualistic hocus-pocus of divination. Among 
all but the most ignorant Indians of sout 
ern Mexico the latter virtue of ololiuqui has 
waned. As a medicine, in spite of the De- 
partment of Public Health at the capital, i 
is certainly still in use, mostly in remote 
hamlets such as that in The Forgotten Vi- 
lage. 

But its great use, before, during, and ever 
since the Conquest has been as a narcotic 
which is supposed to confer peculiar powers. 
As one old chronicler puts it ‘‘. they con- 
sult it as an oracle in order to learn many 
things . . . especially those things which are 
beyond the power of the human mind to 
penetrate. — 

Even today we share the ignorance 
those Indians, because the nareotie proper: 
ties of ololiuqui are, still, something of a 
mystery, for unlike most others, nothing is 
known of the chemistry of the alkaloid and 
glucoside recovered from its seeds. What- 
ever the active principle, it seems to be most 
effective, for it induces ultimately a kind of 
hypnotic sleep or coma. At first there are 
hallucinations, sometimes preceded or pune: 
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fuated by giddiness, but as in the Indian 
hemp and peyotl, always leading to a kind 
pf euphoric bliss. Most Indians who have 
hsed ololiuqui and peyotl admit that subse- 
quent visions are pretty much the same from 
both plants. Because of this the final stages 
pf intoxication from ololiuqui are best under- 
stood by comparing it with peyotl, the pre- 
cise effects of which are far better known. 

The Aztee dosage of ololiuqui may never 
be accurately determined, but the present one 
js almost wholly dictated by Christianity. 
Miss Parsons relates how potent a certain 
number is at Mitla where the Indians still 
confuse ancient lore with the Church. An 
Indian woman will bake thirteen tortillas, 
treasure thirteen beans, store thirteen jars 
of tepache—all in imitation of the number 
at the Lord’s Supper. And of ololiuqui they 
similarly take mostly thirteen seeds soaked 
jn water. Sometimes an alcoholic beverage 
js used, but it appears to add nothing to the 
narcotic effectiveness of the seeds, although 
jt may mask their bitterness, which is consid- 
erable. 

Unlike peyotl, ololiuqui exhibits the phe- 
nomenon of the lone drinker. Mostly used 
at night, it is practically always taken alone, 
and as one old historian puts it, always in a 
place ‘where he cannot hear even a cock’s 
crow.’’ In the loneliness of some adobe hut 
the seeker after its effects completes his brief 
flight from reality, lasting about three hours, 
and returns none the worse to the drabness 
of his real world. Dr. R. E. Schultes, the 
leading modern authority on ololiuqui, is em- 
phatie on this lack of serious sequalae. He 
writes that its use ‘‘is followed by few un- 
pleasant after effects,’’ although, like any 
other drug, excessive use may be disastrous 
or even fatal. In modern times it rarely or 
never is. 

In the use of ololiuqui, other than as a 
narcotic, medicine and divination seem not 
te be far apart. The seeds are in no modern 





pharmacopoeia, but in many native ones. 
Beyond some fancied, or maybe real, value 


as a pain-killer the ololiuqui is quite inno- 
cent of therapeutic effectiveness. Its pain- 
killing properties, however, have long been 
surmised, and Dr. Schultes suggests their 
subsequent investigation. But there is no 
question whatever about the hold that ololiu- 
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qui has on the imagination of those Indians 
who think that it will not only cure their ills 
but tell them things ‘‘which are beyond the 
power of the human mind to penetrate.”’ 
Upon this credulity plays the curandero, 
or medicine Is he, too, merely an 
amiable simpleton, or perhaps a misguided 
but authentic relic of old priesteraft, or is 
he just a plain rascal? It depends a lot upon 
the altruism of a man a little too strategically 
placed to remember that virtue. The fact is 
that he generally buys the seeds for a few 


man. 


centavos, charges his patients far more, and 
in the invests them with a magic 
power upon which one ean searecely put any 
Maybe he believes it; certainly his 


process 


price. 
clients do. 

Apparently the curanderos of today differ 
little their spiritual the 
witch-doctors. Just as valid now, as when 
written in 1629, is Alarcon’s description of 
how a patient fares from his curandero: 


from aneestors, 


Chronic illness, kinds which the curanderos have 
pronounced incurable with ordinary medicines, are 
attributed to witcheraft and... , 
belief, cannot be cured if the one who has cast the 
spell does not break it. This is the usual way in 
which the doctors make profits and wreak much 
injury with the satanic superstitions surrounding 
ololiuqui. ... The doctor immediately attributes 
the illness to witchery. . . . In order to aid the doc- 
tor, the patient relates his suspicions. The deceiving 
doctor immediately orders the use of ololiuqui, and 
the patient follows the doctor’s words as though they 
were the words of a prophet or of an oracle. ... 


according to their 


Could any modern quack want more? The 
simplicity of the method is unique. Narcotiz- 
ing a patient with ololiuqui is far cheaper 
and lots easier than the elaborate hocus-pocus 
that passes for quack psychotherapy. Add 
to this the fact that curanderos offer equally 
valuable services in finding lost articles, 
guessing the outcome of iliness, or battles, 
and other imponderables, and one has a set- 
up to whet the appetite of modern medical 
imposters. 

It may be that the only honest use of 
ololiuqui today is by those poor, stolid In- 
dians who take it frankly. as some mitigation 
of their none too zestful life. As for its use 
by curanderos and in divination, the less said 
the better. Certainly no modern appraisal 
of such practices can match the wisdom of 
that penetrating priest, Jacinto de la Serna, 
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who wrote long ago, ‘‘It is not without con- 
cern that Christian priests see the facility 
with which the devil works among these 
people. ye 


IT 


No desert stroller can help falling a little 
under the spell of the cacti, even if they pro- 
voke many questions. Why should they 
stretch fantastic arms to heaven like the 
sahuaro, or wallow, barrel-like, in spiny 
ferocity, like the melocactus? Of what use 
is the white, ethereal ghostliness of the night- 
blooming cereus, or the provocative fez of the 
Turk’s-head? Why don’t they have leaves 
like other plants, and most of all why their 
utterly unapproachable prickles? And why 
did one botanist so aptly call them The Fan- 
tastic Clan? 

Such questions could be multiplied about 
thirteen hundred times, for that is the ap- 
proximate number of different sorts of these 
weird denizens of the desert, all but a hand- 
ful of which are confined to the New World. 
Few are of any practical use, although some, 
like the tuna, yield edible fruits; others, a 
little water for thirsty travellers; a few are 
used for hedges; Aztecs made needles from 
the spines of one of them; the nopal is still, 
although rarely, grown for cochineal ; a very 
few make substitute cattle food; and scores 
are cultivated by fanciers, more for their in- 
terest than for their beauty. In spite of this, 
neither their enormous development in tropi- 
cal deserts, nor the diversity of their forms, 
can shake most of us out of the conviction 
that the cacti are among the most useless of 
all plants—perhaps fit only for destruction, 
like the rank prickly pear in Australia. 

But there is scarcely an Indian in Mexico, 
who would agree with us. No matter how 
many deep, cactus-clad barranecas he may be 
forced to detour, nor how often his tattered 
blue jeans become even more shreddy from 
their cruel spines, he still would resent their 
destruction. For he, far better than most of 
us, knows that one of the strangest, and to 
him the most precious, of all the cacti is the 
peyotl. It actually is unique, for not one of 
its grotesque allies, from Kansas to the Ar- 
gentine, can approach the peyotl in the 
veneration in which it is held. For it is the 
only one of the huge cactus family that has 


so far produced an alkaloid which wil] »; 
gate the intolerable impact of realit) 

Peyotl, in spite of this, is the least 
sive of all the cacti, so inconspicuous + 
eannot help speculating on who first yo: 
it and who discovered its properties. § 
speculation is useless, for it was known 
before the Conquest, back in some dim | 
for which there are no records. But th: 
not prevent some inquisitive Indian fro; 
wittingly starting a new plant cult. It « 
survives. 

The cause of it all is Lophophora 
liamsu, which is the Latin name of the pe 
It is a curious cactus, seven-eighths of y 
is buried in the ground. This submer 
part is not unlike a parsnip in size and s| 


with a single tap-root. Upon this appar 


stealthy desire to hide itself in the ground 


Francisco Hernandez put a most charital 


interpretation. Writing in 1576, he says tha: 


on account of its magic properties, ‘‘thisr 
scarcely issues forth, but conceals itself 


the ground, as though unwilling to harm 
those who may discover it and eat it.’”’ That 


is one of the first records, incidentally, of t 


potentialities of peyotl, and it was written ly 


a physician. 


The only part of the plant to appear abov 
ground has led to not a little confusion. Fa 
the top looks like a cluster of small, button. 
like mushrooms, and many, less observan' 
than Hernandez, have frequently mistake 
them for mushrooms. To further complicat 


the picture there actually was a narcot! 


mushroom in ancient Mexico, recently id 


tified and appropriately christened in prope 
Latin, but its use is minor and it should: 
longer befog the history of peyotl. But i 


does, for the error is very old and at the tu 
of the Conquest peyotl was often called t 


‘*Sacred Mushroom.’’ 


That error left a legacy that generated 
some later confusion. In Texas, where thi 
peyotl is also native, the small mushroom- 
like buttons came to be called mescal buttons 
which is singularly inappropriate, for mescal 
is an alcoholic beverage of Mexico and bears 
no buttons. In the United States, however 


+ 


mescal buttons will probably always be 


name for the peyotl, and mescaline is still thi 
proper term for the chief alkaloid found in 


these curious dried eacti. 
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To call them ‘‘buttons,’’ is, to all who 
never saw them growing, perfectly natural. 
Only a comparatively few Indians knew that 
this parsnip-like base of peyotl, was topped 
by a ribbed summit, that unlike most cacti 
;{ was spineless, and that among these ribs 
were button-like growths, bearing a small, 
yose-tinted flower surrounded by a tuft of 
whitish hairs. These grayish-brown button- 
like growths, which average a little less than 
two inches in diameter, look, when dry, very 
much like a shrivelled mushroom. It is in 
this form that they are sent to the capital, 
and it is only in the form of these ‘‘mescal 
buttons’? that most of our own Indians ever 
see peyotl; here often called peyote. 

The plant is confined to northern Mexico 
and adjacent Texas, is never very abundant, 
and may some day be exterminated because 
its collection has gone on from remote an- 
tiquity. It must once have been pretty com- 
mon in the state of Coahuila, for in 1692 
the priests and the Indians there seem to 
have joined hands in naming a mission El 
Santo de Jesus Peyotes—a variant plural of 
peyotl. That a mission could ever have been 
so named is far more incongruous than to 
see today a Unitarian church named for the 
Virgin. It was even worse, for the Church, 
about a hundred years earlier, had thun- 
dered against the enormity of calling peyotl 
“‘God’s Flesh.’’ No blasphemy could have 
been greater, although the Indians then, and 
even today, could scarcely pay a higher trib- 
ute to the Mass. For peyotl is venerated, 
and used, with all the mystic exaltation of 
some sensitive young priest, who for the first 
time officiates at the Elevation of the Host. 


III 


That a-ecactus could cause such incongru- 
ity would be unthinkable if the peyotl did 
not contain mescaline, which is certainly one 
of the most extraordinary alkaloids found in 
the plant world. Because of this, and long 
before the Conquest, Aztee priests were ven- 
erating certain plant cults, notably the pey- 
otl, and doing it with ritualistic rites that 
made the Church shudder. These ‘‘heathen”’ 
priests even had a ceremony which reminded 
the Spaniards of the Christian communion. 
Diabolical as it seemed to them, ‘‘how,’’ says 
Prescott, ‘‘could the Roman Catholic fail to 


recognize the awful Eu- 
charist?’’ 
The gathering and use of peyotl today still 


reminds us of some Black Mass, overlaid by 


ceremony of the 


Indian lore, and fundamentally dictated by 
what mescaline will do to the brain and ner- 
vous system. And because it is gathered and 
used by several different tribes in northern 
Mexico, the differ somewhat. 
Also, to use here the different vernacular 
names for the plant would be to confuse 
something that is really quite simple. 

One tribe begins the collection of pevotl 
in October, and those who are to gather it, 


ceremonies 


before starting on their ten day journey, are 
feted by the burning of copal incense. Thus 
consecrated, they proceed to the gathering 
grounds, upon erected. 
When the plants are first approached, the 
more devout will 
name of the Father, the Son, and Holy Ghost 
—the latter abstraction being, to the Indian, 
the peyotl. Flights of arrows, discharged 
right and left of the plants, are to warn off 
evil spirits. During the expedition, which in 
another tribe takes forty-three days, no salt 
or paprika is eaten and all refrain from 
copulation. Many paint their faces and dec- 
orate their hair and hats with feathers to 
indicate devotion to their special gods. 
Upon their return, the villagers weleome 
them with music and dancing. Their pre- 
cious hoard is reverently placed at the foot 
of the cross and sprinkled with a mild aleo- 
holiec beverage—often tiswin or pulque. A 


which a eross is 


eross themselves, in the 


sheep or ox is sometimes sacrificed to peyotl 
the next day, and one gets some idea of their 
relative value by the gatherers once charging 
a sheep for a single plant, root and all, with 
its ‘‘buttons.’’ 

Then begins a ceremony, perfectly justify- 
ing an old chronicler in calling peyotl raiz 
diabolica, the devil’s root. Today, in defer- 
ence to Christianity, the ceremony starts 
after sundown on Saturday, and ends about 
noon on Sunday. Those who are to partake 
sit in a circle in a sacred tipi, or on the 
ground, which has been well brushed for the 
purpose. There is always a flickering fire. 
After an opening prayer, each is handed four 
dried ‘‘buttons,’’ or in some tribes slices of 
the root-like base. After chewing, and spit- 
ting out the first bitterish extract, the re- 
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maining pulp is rolled into a pellet and 
swallowed at once. In three hours the hallu- 
cinations begin. Of these Lewin says, ‘‘they 
are of such a special nature and so superior 
to reality, so unimaginable, that the victim 
believes himself transported to a new world 
of sensibility and intelligence.”’ 

Certainly no stolid Indian has ever been 
really articulate as to just what peyotl does 
for him and fortunately it does not matter. 
We can the better postpone, therefore, an 
account of its peculiar properties to the more 
lucid explanation of modern doctors and 
Havelock Ellis. But from remote antiquity 
these Indians, as well as many in the south- 
western United States, have their regular 
peyotl services, which, today, often coincide 
with saint’s days. 

It seems inescapable that they never dis- 
sociate its nareotic properties from divin- 
ity. No one knows in how many remote 
Mexican hamlets this circle of people, who 
seek some flight from reality, think of it truly 
as the gift of God. In some tipis, murky in 
the flickering firelight, there is an altar upon 
which peyotl is consecrated as the Host, no 
doubt by some ancient Aztec rite, and sub- 
sequently taken as communion. In other 
communities a beverage is made from it and 
used as holy water to christen a child. Nov- 
ices, taking their first peyotl, are fanned by 
an eagle’s wing while this holy water is used 
to make signs on their foreheads. 

In still other tribes, the peyotl rite comes 
nearer to an orgy than a service, perhaps 
induced by the addition of pulque. Here the 
root is ground up, mixed with pulque, and 
imbibed pretty frequently. To the music of 
a ‘‘choirmaster’’ and his instrumentalist 
they dance in a circle, singing an unearthly, 
quite unmusical dirge, without stopping or 
leaving the circle, often throughout the 
night. The padre Jose Ortega, who saw such 
a ‘‘service’’ nearly three hundred years ago, 
describes the end thus: ‘‘ When the dance was 
ended all stood who could hold themselves 
on their feet; for the majority, from the 
peyotl and the wine which they drank were 
unable to utilize their legs to stand upright.’’ 

Peyotl, however, is pretty generally free 
from any stigma of debauchery, is rarely 
associated with alcoholic intoxication, and is 
not an aphrodisiac. These facts no doubt dic- 


tated the acquittal of an extraordinary do, 
dant in a trial in Wisconsin—The [y);,; 
States vs. Nah-qua-tah-tuck, an Indian = 
ing on a reservation. This is far ¢ 
where peyotl grows, but such is the h 
of the plant on the Indians, that they poo, 
larly imported it from near Laredo. , sia 
where it grows within sight of the Inter. 
tional Bridge. Such shipments are illega 
but the Indians got their supplies by the yy; 
very subterranean aid of the parcel , 
Hence Uncle Sam’s interest in the eas; 
which he sent a battery of legal and pharma. 
ecological experts. 

The Indian testified that far from being 
wicked, peyotl was divine, its use relig’ 
and before taking it the Indians “‘inyoke 
God, begging Him to make all of them o 
and to keep them from evil.’’ That inyoca. 
tion followed an attempt by all the Indians 
to keep out the evil spirits, by the sim 
method of drawing a line about the hous 
Several witnesses were called. They, { 
testified : ‘‘that he ate the peyotl so that his 
soul might go up to God”’ and ‘‘that pevot 
helped them to lead better lives and to for. 
sake alcoholic drinks.’’ 

At the same trial Thomas Prescott of Wit: 
tenberg, Wisconsin, an American, testified 
that for seven years he had been a ‘‘priest’ 
of a joint society known to him as the Unio 
Church Society, and to its Indian members 
as the Peyote Society. At weekly services 
the parishioners either ate peyotl or took it 
as tea, and apparently with much benefit 
for, ‘‘they gave up drink, established them- 
selves in regular homes, and lived sober and 
industrious lives.’’ As for himself, the Rev 
Prescott testified, ‘‘it stopped me from drink- 
ing, and now since I used this peyote, I hav 
been sober, and today I am sober yet.”’ This 
was too much for the government experts. 
and Uncle Sam decided to go back to Wash- 
ington where the records of this fantastic 
trial still moulder. 

In spite of wandering as far afield as Wis- 


consin, the peyotl cult was originally en- 
demic only in Mexico and the region adjoin- 


ing it in our Southwest. Today the Apaches 


Omahas, Kiowas, Comanches, and many 


other tribes all use it, in spite of a United 
States law against it. All of these know tt 
only in the form of ‘‘mescal buttons’’ which 


they 
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COME AND EXPEL THE GREEN 


Mexico and the Rio 


from 
Grande region of Texas. They have many 
ications of the peyotl ritual, practically 
1] religious, one of them closing with the 


they import 
modit 
a. 
gone, 
hs to walk in.’ 

All their testimony, and most of the rec- 
prds from the Conquest insist that it is not 
habit-forming, nor does it usually do any 
physical damage to those who use it. Like 
the Indian hemp and ololiuqui, there is thus 
no real addiction problem, but as in any 
other narcotic, prolonged over-dosage can 
bring disaster. But centuries of use, al- 
though admittedly confined to only a few 
million people, has left the peyotl with a 
feputation unique among more dangerous 
narcotics. Its effects, so far from being de- 
grading, seem quite the reverse. You could 
make no Indian understand that peyotl was 
ever a moral problem, in the reformer’s sense 
of that word. His answer, if he were gen- 
erally articulate, would very likely match 
those who are. And perhaps, who knows, he 
may be grateful to a particularly under- 
standing and intelligent Englishman who 
tried peyot! on himself and left a very lucid 
record of his experience in the Contemporary 


Review for January, 1898. 


“This is the road that Jesus showed 
b 


IV 


One Good Friday afternoon, in 1897, 
Havelock Ellis was sitting in his study in the 
Temple, reflecting upon a ‘‘new artificial 
paradise’? which had come to his attention 
from Dr. S. Weir Mitchell, a distinguished 
physician. Ellis not only reflected upon it 
but had supplied himself with a collection of 
“mescal buttons’’—the only name he knew 
for peyotl, as his supply had come from this 
country. 

He determined to see just what mescaline 
did to the brain and nervous system, 
Whether he could repeat the ‘‘brilliant 
visions’? about which Dr. Mitchell had writ- 
ten, and lastly, whether he could remain lucid 
enough to write down his impressions. In 
the gathering gloom of a London afternoon 
he began his experiment, alone, with a fire 
in the grate, for he sensed that he ‘‘could 
See these visions best only in a room with 
flickering firelight, as with the Indians.’’ 

Having made a decoction of three buttons, 
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‘the full physiological dose,’’ he drank it 
at intervals for two hours until there was 
none left. Perhaps that took more courage 
than it would today, for maybe he did not 
know that the Indians considered four but- 
tons as a dose. the 
last drink of peyotl only a little faint and 
unsteady, which was not very alarming if it 
Generally he avoids men- 


In any case, he felt at 


grew 
tioning, in the Contemporary Review article, 


no worse. 


any purely physical manifestations of its 
effects, for he the 
Lancet on this phase of peyotl intoxication. 
At first, beyond the faintness, nothing at all 
happened, but then, very gradually, pale vio- 
let shadows floated the 
These were intensified by closing 


had already written to 


over page he was 
reading. 
his eyes, sitting there in the darkened room 
with only the flickering firelight. 

Later in the evening, the visions ‘‘ became 
distinet but still indescribable—mostly a vast 
field of golden jewels, studded with red and 
green stones, ever changing. This moment 
was, perhaps, the most delightful of the ex- 
perience, for at the same time the air around 
me to be flushed with per- 
fumes, producing with the visions a delicious 
effect.”’ 

At about this stage he felt ‘‘a tremor of 
the hands, which, later on made it almost 
impossible to guide a pen as I made notes on 


seemed vague 


the experiment; it was, however, with an 
effort, always possible to write with a pen- 
cil.’’ He, like numerous others, felt what 
Lewin has so aptly described as ‘‘a kind of 
removal from earthly cares and the appear- 
ance of a purely internal life which excites 
astonishment.’’ He saw indescribably beau- 
tiful colors and forms, but the latter ‘‘never 
resembled familiar objects.’’ 

Such effects, as seen through the eyes of 
this intelligent recorder, must appear to the 
stolid Indian as even more _ fabulous. 
Changes of sense, hearing, color, perceptions, 
taste—how could they fail to denote divinity 
to those Mexican Indians, who, poles apart 
from Havelock Ellis, were united for that one 
afternoon, in the ecstasy: of pure enchant- 
ment. 

Ellis did not exaggerate when he ealled 
peyotl an artificial paradise. He became so 
enthusiastic that he subsequently tried pey- 
otl on an artist friend, but nearly ‘‘killed 
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him,’’ by giving four buttons which, besides 
the visions, induced heavy breathing and 
numbness. Later he tried it on two poets, 
using his own dosage and taking careful 
notes on the effects. They matched or ex- 
ceeded his own. 

He sums it all up by saying it may be 
dangerous to weak people but gives wonder- 
ful effects to robust ones. ‘‘It may at least 
be claimed that for a healthy person to be 
once or twice admitted to the rites of mescal 
is not only an unforgettable delight, but an 
educational influence of no mean value.”’ 

More than thirty years later, Dr. Eric 
Guttman of the Maudsley Hospital, London, 
became convinced that mescaline was a plant 
alkaloid decidedly worth more investigation. 
He used mescaline, the pure alkaloid, rather 
than the ‘‘buttons’’ so as to control the dos- 
age more accurately. In recognizing mesca- 
line as the pertinent alkaloid of the peyotl, 
he rejected the suggestions of Dr. Lewin, of 
Berlin, who insisted that he had isolated an- 
other and more important principle of peyotl, 
and that it came not from Lophophora wil- 
liamsuvi, but from another species, named for 
him Lophophora lewinii, a plant no longer 
considered distinct from peyotl. Having 
cleared away this pharmacological and bo- 
tanical wreckage, Dr. Guttman was ready to 
study just what mescaline did to the mind. 

He chose sixty people ‘‘of sound mind”’ 
who volunteered for the experiment. It is 
impossible here to retail the experiences of 
all those who contributed so much to our 
knowledge of what peyotl will do. But a few 
clamor for inclusion. One of them reported, 
after the initial intoxication had proceeded 
for a while: 

At first they were no more than indefinite, white 
clouds moving on a dull black background. Soon they 
became clearly defined, and resolved into an inter- 
lacing pattern of white lines. The background be- 


came a deeper and richer black, the lines themselves 
were exquisitely sharp, fine and delicate. I saw a 


human eye, some faces traced by the lines in their 
earlier stages, but for the most part the rich black 
background was covered by meaningless arabesques, 
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never still, crossing and interweaving in an 
flow. Every line was duplicated, its outline yo 
again and again, growing at each repetition ; 
until, infinitely multiplied, it receded int 
New color entered upon the scene. Th 
turned to yellow and orange, thickening 
patches of brilliant color glowed against + 
always beautifully defined. Other colors 
superb emerald green, iridescent as a hummi; 
wings, red like the sound of a trumpet 
orange, a vivid purple. 


Another volunteer saw a heaven); 
‘‘which was glowing like an_ irides 
plum pudding suspended in the sky exje 
a hundred miles above the earth.’’ [Lip 
ning and snow-clad mountains appear 
which seemed to demand that the forme 
should strike. Then he saw his ‘‘p) 
pudding’’ had changed into an Aztee firyy 
to whom ‘‘innumerable pairs of white 
lifted arms’’ were stretched in supplicat 
‘‘T looked again at him to see how he 
proposing to respond to these supplicat 
and was surprised to see that he had chang 
into Dr. N., who was at the same time, God 
He seemed about a mile high, and I saw hi 
in profile, dressed in a long white robe 
toga, like Caesar, participating in a triuny 
—a wonderfully majestic figure. In his ey 
tended right hand he held the lightning 
a flickering sheath of electricity.” 

If a London medical student could mistak 
a colleague for God, under a controlled 
age of mescaline, perhaps the padres wer 
right in thinking that Aztees were doing pr 
cisely the same thing with peyotl four t 
sand miles away, and much more than { 
hundred years ago. 

It takes little flight of the imagination ‘ 
understand how ololiuqui and peyotl cam 
to be what they are. For both of them hav 
provided at least temporary release from t! 
corroding curse of boredom, appreliens! 
and disenchantment. Perhaps the 
nate among us, who of course never sue 
these evils, not only can understand, but ma 
forgive, those patient Indians for their p 
‘Come and Expel the Green Pain.’’ 

















A BOTANIST’S DOMINICA DIARY 
I. IN AND ABOUT ROSEAU 


By W. H. 


the 
the travel enides warned of a 


veographies included Dominica i] 

‘Opies ; 

summer season; and when the deck 
steward casually remarked, after a fair pas 
save, that there would be rain all right in 
Roseau, we actually were glad to receive the 
first welcoming Sunday deluge at anchorage. 
It was all a sort of promise, for an island 
that thrusts emerald-green peaks into blue- 
hlack clouds must catch lots of rain. and lots 
which are to a 
botanist what pie is to a small boy! 


rain means lots of plants 


HODGE 


Botanists will easily see with what jov and 
exciten ent we looked forward to meetine the 
hew and exotic flora of a real honest-to-eood 


sle. We sighted our island on 


the same day of the week on which 


hess tropical 


a Sunday, 
Columbus himself discovered this paradise 
Dominica was the first landfall, November 
3, 1493, of his second vovage) and because 
of that fact called it Domineo, the Spanish 
for Sunday—and hence Dominica. 

Roseau, the chief town of the island, which 


itself is little more than an overerown vil 





NEW STREET, TYPICAL OF THE CLEANLINESS OF ROSEAU 
THE LITTLE ISLAND OF DOMINICA IS ONE OF THI I I 
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By G. Stuart Hoda 


lage, is tightly jammed upon the only avail- alarm clock that awakens the town 


able 


Dominica coastline—a small delta hewn from watch or td earn a coin. From this ass 


level 


eround bordering the rugged white docks swarm with Negro folk eag 


the very mountains and tumbled down to the — blage of humanity it was no task to fi 
sea margin by the action of Roseau’s lusty porter—with a head and neck of steel! 


little river. 


The arrival of a steamer is the steamer trunk filled with liquids, ale 
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n. and other miscellaneous preserva 


s no feather for anvone’s cap, and vet 


s upon his head our black Atlas 
i tightly packed valise plus two laree 
s of plant-pressing materials; beneat! 


mn Was placed a smaller package, anil 


hand a suitcase just for balance! 
ssembled as a walking express he made 
arter-mile trek to our lodging place 

» departure of the steamer soon enables 


rbulenece of the town to settl 


e out, anil 
‘ss, again quiet, focuses on the next ar 

The banana piles by the jetties have 
depleted; bare-foot country peasants 
| their way home to their palm-thatched 
the fisherfolk 


their time offshore, where in the 


ntain homes, or ajOupas; 
awa\ 
‘dleeps flving-fish, red snappers, dolphins, 


rfish, tunny, or jacks may be had for the 
ne: and the of 


streets little groups of natives are quietly 


on checkerboard clean 
ssiping in the heat of the day, while the 
of all reflected in the 


ich wander from gutter to gutter picking 


serenity is chickens 
i) those few scraps that may have escaped 
Kor 


inhabitants of a tropical town, the people 


the eves of the early-morning sweepers. 
have been well schooled in the necessity of 
‘leanliness, as the results show, for Dominica 
is one of the most healthful of all the West 
Indian isles. 

Tiny Roseau has but one real attraction 
her botanic gardens. In the beauty of this 
well-kept English park, which complements 
rather than vies with the natural vegetation 
of the surrounding mountains, one ean find 
crowing nearly all the outstanding represen- 
tatives of the world’s tropical flora. Indeed, 
the Roseau Gardens are famed as amone the 
best in the West Indies; they possess par- 
ticularly one of the finest palm collections 


in the Western Hemisphere. Within 


gates are held many of the sporting activi- 


its 


ties of the island, for enclosed by a row of 
spreading saman trees is a well-kept green- 
sward, site for weekly invitation cricket 


matches; here on Sundays the populace re- 
laxes, enjoying the lush beauty as does a 
throng of New Yorkers set loose in Central 
Park. The larger part of the botanical es- 
tablishment is at present set off for economic 
plant research designed to improve the pro- 
of the agriculture 


duetiveness island’s 
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THE TOWN OF ROSEAI 
THIS SMALI CAPITAL TOWN IS LAID OUT ON 
DELTA, WHICH IS THE ISLAND’S ONLY FLAT LAND. 
through the introduction of new crops or 
of disease-resistant strains of the old. 
The gardens early in the morning are a 


life. 
attract 


mecca for all The cassias, poincianas, 


and samans swarms of humming 


birds, blue-crested, green, and red-throated, 


as well as kine bees, in size distin 


hardly 
It 


companys ot 


eulshable from the avian visitors is not 
to 


a hundred of these bees pirouetting among 


unusual mixed almost 


SCC a 
ee ius 
iargve Th tree 
he 


companiment of rustling in the ground litter, 


the branches of a single were 


The buzzine of wines in t has an ae 


alr 


the dead leaves which, characteristic of ever 
trees, 


floor. 


always just bevond reach are beautiful blue 


vrreen are ever-present On ia tropie 


forest Running this way and. that 


backed skinks, or ground lizards, interrogat 
ing the presence of the two-legged intruders 
protrusions of their 
of bountiful 


no wonder lizards 


lightning-like 
In a 
vegetable 


with 
region insect 


food it 


and their ceaseless crashine around 


tongues. 
and is 
abound, 
the 


of proportion to the creatures’ size. 


in underbrush creates a racket far out 


From the rear of the gardens rise the steep 
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BANANA LIGHTERS NEAR THE ROSEAU ANCHORAGE 
SINCE DOMINICA HAS NO GOOD HARBOR, SHIPS HAVE TO ANCHOR OFFSHORE. IN THE RIGHT BA¢ 
GROUND IS THE SOUTHWESTERN TIP OF THE ISLAND SCOTS HEAD ONCI HEAVILY FOR 
slopes of Morne Bruce, from whose summit, shrine and cross overlooking the tow 


reached a zigzag path, can be seen all 

Roseau from the tiny wharves to the spread 
hundred feet below. 
What past sights the Morne must have seen, 


for like her giant sist 


of the gardens several 


r peaks towering in the 
background she sain a part of the Carib- 
bean that has always been glamorous, having 
borne her swells 
Carib canoes, Spanish galleons, French and 
British Today, wartime, 
the tranquility of this, guardian 
peak, is reflected on the western crest by the 


successively on heaving 


frigates. even in 


> ; 
Roseau Ss 


the eastern crest by an old mango tree \ 
hangs over one of Dominica’s most access 
and breath-taking panoramas—a view 

mountain-bordered River V 


upward 1 


Roseau 
clambering far below, 
the 


the sun. 


vet ever 
Mountain 


base of Lake and the 
point of 
Few of Dominica’s highways exten 
than a dozen miles, although the P 
mouth-Marigot ‘‘turnpike’’ has the 
lievable length of twenty-two miles! \W 


Dominica’s roads lack in 


more 


leneth and w 
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ce up in startling views and sudden — nut palms making alluring the seaside hovels, 
and curves that try to break the picturesque with their gapine fauna of na 


in two. The wonder is not the © tives, chickens, and monerel does and shel 
9 of roads but that the government tered by the ever-present breadfruit or 
ties were able to construct anv. Take mango tree Like leaf-cuttine ants in one 
of mountains rugged and precipi continuous line, the road-pursuing human 
ip them into the Caribbean so that — ity presented an ever-changing aspect; these 
5 eet of their summits rise sheer from — by the sea are fisherfolk—one would readily 
i: cloak them with verdure that only — know it; boats. half rowboat, half canoe, are 
t] HN tropics can produce ; then trv to drawn up evervwhere on the beach or are 
ads through—roads that will stick to | stored beneath palm-thatched shelters; in 
les of the deep ravines and valleys and the shade of this shanty Is a weaver of fish 
will not be obliterated at the first daily pots; just) bevond, around that inviting 
Here in a nutshell are the diffieul curve, the knell is being sounded for the sale 
es ot Dominica road-building ! ota pile of still-brilliant blue parrotfish the 
Walsh was a good driver and the scenery purchasers called by the low moan of the sea 
on the way to Bellevue was fascinating; first emitted by a conch horn. But the road ean 
sme the shore road with its border of coco not continue forever to the south for Pointe 
ey 
% 
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UNLOADING FLOUR NEAR THE ROSEAU ANCHORAGE 
SUCH COMMODITIES ARE IMPORTED FROM CANADA BUT, BECAUSE OF THE WAR, IMPORTS HAVE 
PRACTICALLY STOPPED. THE HOGSHEADS ON THE RIGHT CONTAIN MANGOES PREPARED FOR EXPORT. 
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Michel and Scots Head are just beyond, and 
then nothing but sea. 


rapidly changes; there 
turns east abruptly 


but here and there 


appears among the 


are tl 


Sure enough, Walsh 
Loubiére 


LR05 on the island 
by Napoleon’s General La Grange—and the 


scenery 


+ 


al 


a lareer 
of a desperate attack 


the scene foliage. ( 
now border the roadway, banana 
everywhere, and still there are the 
descending now 


on 


road pitches steeply upward. The 


in Waning numbers 


A LANE OF 
GARDENS, AS WELL 
TIONS IN THIS HEMISPHERE. 


THE ROSEAIL 


WINE PALMS IN THE BOTANIC GARDEN 
KEPT AS AN ENGLISH PARK, 
THI 


HAVE ONE OF THE FINEST PALM COLLE(t 
ASSOCIATED AGRICULTURAL STATION IS AN AID TO LO¢ 


AL PLANTERS 
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ws where. down, down, down into 
wn earrving a cross-section of the 


Take a look at the various 
yf 


s produce. 
heads. Most common < 
rs is a bunch of green bananas prob 
und for the distant Canadian markets 
_our maid, tells us that a woman will 
the 


Dominica's 


for 


bly get a shilling 
_earrving it a dozen miles, and deposit 


FTOWINY 


at the island’s cooperative banana ex 
inanas are not the only story though, for 
voes, like oxhearts, dasheens, and bread 
ts, are piled high on the heads of these 
ian truckhorses. Now 
‘+k approaches, and only when near do we 


a walking hay 
| the beast of burden to be an old woman 
maidenly carriage. 
Kor six long miles we had been thrusting 
e engine of the car into the sky; every one 
{ the many turns was a possible jumping-off 
to a stream-gouged, verdant 
‘hasm, hundreds of feet What civ 
ization had existed had lone since disap 
peared, and the plantain-covered slopes, un 
believably steep for cultivation, were being 
claimed by a of nature 
Tree ferns, as only Dominica can produce 


fvreen, 


Spo 


below. 


vegetation born 
them, predominated, arching over the road 
way and filtering motes of sunlight through 
a filigree of fronds. There are five kinds of 
tree ferns on this little island plus about 200 
other fern species, which vary from thirty- 
foot arborescent giants to tiny filmy epi 
phytes scarcely a quarter of an inch high. 
Real variety when one considers that so 
d ferny New 


ere sixty odd species ! 


lle England een boast of a 


Near Bellevue we found heaven in a east! 


e 
he air, a modest one-story dwelling tied 


the ground by a ten-foot poinsettia hedge 


Tl Cc simplicity ot the walls ot the three rOOMUS 
vell set off the landscape murals that were 


the mountain vistas framed by the screenless 
indows (no insects). There were no elec 
trie lights, fans, or refrigerators, no hot or 
l running water, no tennis courts or swim 
ng pools—none of those things that make 
fe so like a yardstick. 
The sole boundaries of this kingdom were 
uuntains; behind our cloud-swept castle 
towered Morne Anglais, supported it seemed 


two lofty coconut palms, sentinels at our 


DOMINI¢ 


\ DIAR 


}) i1KS TONE Ol | 
+] 
south. the shoulders o 
Pp = 
iVvs S| Ppme In ) 
seemed, To rise waln 
) t] » | 7\ } ‘Cre 
lh ( haZ\ mira 


, 
at hand, for 


l- ] . 
K COOP ¢ 


Dat 


+ » ] 4 
Mount Pelée on distai 


DS Tw 
t Olt 
Vor 
es} 
is 
(| 
? 
i att 
ere ro 
On Wwe 


ALL LOADS ARE ‘‘HEADED’’ 
0 , O 
IO oO 
S O 
ultiva | ireas W } PRs 
table supply 
Every kingdom must have its sub 
Lisdara was ne excep \Ios 
was Clarice who managed 
Was she who wok S } hirds 
he ook as Ww iS " 
vaiting, and besides Ss 
OSITION OT technica SSISTa a 
more, especial! it five sl no's 
“Master”? she would say. - 
about cooked,’’ and the Master, wl 
could only he dried ah Meals 
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THE BOTANIC GARDENS 
MORNE BRUCE AND SHRINE IN THE BACKGROUND. 


heat, would run to the improvised rain-barrel 
heater in the kitchen to replace the ‘‘cooked”’ 
plants, in press, with some fresh specimens. 

On an island not noted for the excellence 
of its communication system, it was little 
short of miraculous to find that knowledge 
of our coming had long preceded us. Our 
equipment had scarcely been unloaded when 
a babble of native voices, conversing in the 
universal creole patois that bespeaks a for- 
mer French affiliation, descended upon us, 
and Clarice burst in with, ‘‘Men are with- 
out to sell vou things!’ 
how they ever knew we were scientists still 


Dominica venders ; 


baffles me, but here they were on the front 
steps. There were old men and young men, 
boys and even children, each with his little 
contribution for sale—hopping crapaux 
(fro@’s), a téete chien | Dominiea boa), geckos 
and centipedes, blue crabs and black crabs— 
everything except plants! It did not take 
us long to venture into the green of the forest 
beyond the house and onto a trail which 
dipped either down or up in one of the only 
two possible directions, through forests that 
continually dripped, for at this altitude we 
were really in cloudland. An umbrella was 
a standard encumbrance in the rainy season ; 
not for ourselves but for the camera, since 


one could never be sure that, with camera all 
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set up on tripod, the elements would 
up and drench the equipment. In D 
there is seldom a steady downpour b 
a series of short cloudbursts from 
cumulus clouds that are pushed alon: 
moist east-west trade-winds. Thei 
paths are marked by sheets of wat 
starting upon the distant foreste 
with a low moan, rapidly increase t 
in the nearby trees only to prance 
eorrugations of the galvanized root 
flailing power that drowns out so 
neath. It is fun to predict the w 
the mountains. A good estimate is 
fair days it rains ‘‘cats and dogs’ 
once an hour, whereas on rainy days a 
can be expected about once every fifte 
utes. No wonder rainfall can be meas 
in feet, for the annual precipitation at 2.0) 
feet altitude is well over 200 inches, 
at 4,000 feet rainfall is enormous, pr 
reaching 400 inches a year. Such incess 
rain certainly is a boom to plant life. O 
pet cotlette tree in the front of th 
proved this well, for all over its limbs 
Dominica luxuriance, sat scores of 
plants—clamberine ferns, brilliant bi 
lias, and tiny orchids. Several hours 
collecting from just this one tree gay 
of the riotous production of the tropics 
To make good botanical specimens 
plant collections require artificial heat 
of which in a supersaturated atmos 
means attack by mold and mildew, 
enemies of the botanie collector. Wi 
filched one of the galvanized rain b 
used to collect our water supply. 
bottom was placed one of those little 
coal stoves, common on the island, ai 
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A LOCAL MOUNTAIN FROG 
FROGS * LEGS, CALLED ‘‘ MOUNTAIN CHICKEN 
ARE THE TENDEREST DELICACY ON THIS ISLAN 

















4 BOTANIST’S 


some unbelievable fashion Clarice 
pare everything that went into a 
se dinner. Across the top of the tou 
re placed the plant presses ; 
the heat rising through the corru 
innels of the press would in a day 


v dry all succulent specimens 
was interrupted only by meals, 
vy varied so as to be exemplary ot 
Indian offerines. Our menu included — or 


ehicken,’’ the 


tender lees of a 


taln 





TROPICAL PLANT COLLECTIONS R 


AN OLD OIL DRUM, CHARCOAL FIRE AND NAT 


mountain frog called crapaud, in patios. 
These were caught by means of flares at 
and twelve cents’ worth supplied a 
Another meat was smoked 


the island can offer. 


night, 
delicious meal. 
agouti, greatest delicacy 
with a wild flavor nearest to ham and pre 


pared from the island’s piglike native mam 


al (Dasyprocta): crab-backs, crab-meat 


served in the shell of the omnipresent cirique 
minnowlike fish 


land erab;: tritri, slender 

which in season ascend the rivers in such 
numbers as even to fill the water supply and 
startle the stranger by swimming around in 
his bath; souse, the Dominica Sunday break- 


fast dish made of lone-boiled pickled pig’s 


DOMINI 


1 
‘) ye rn)? 


E ARTIFICIAL HEAT 


In 1791 Thomas Atwood 


thelr comparat 


Dominica alone 


fice riches for 


0 cultivate soll 
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ninety degree slopes and which when cleared 
of forest become sterile and eroded away by 
landslides caused by incessant rain. 

It is amazing, under such adverse condi 
tions, that fruit culture should prosper; and 
vet it does, with the aid of empire tariffs 
Every other Saturday when one of the shim 
mering white mail ships (now in wartime 
camouflage) announces itself with a clatter 
of anchor chain, there are at Roseau upward 
of ten to bright 


ereen bananas lving in their packing of coco 


twenty thousand stems of 


nut rubble awaiting shipment to Canada’s 
northern This fortnightly 
ment represents chiefly the cumulative addi- 
tions of small native gardens. A Dominica 
as Job’s turkey bs 


markets. ship- 


peasant may be ‘tas poor 
but he usually owns land, for land is avail- 
able to almost anvone who will keep it cleared 
and cultivated; furthermore, he never need 
WOrr\ taxes, the 
places in the world which knows nothing of 
land taxes! For the lover of the outdoors 
this is the place to retire, on an island where 


about for this is one of 


forested crown lands are still available at 


$2.50 an Since the exposed coastal soils 


acre. 
are the poorest and least productive, most 


holdings are situated inland far 


peasant 
from the seaside villages, and so we may add 
Dominica’s agricultural is a 
walking lengthy 


that peasantry 
race of commuters, daily 
distances over rugged terrain from their tiny 
homes in the villages to their gardens hang 
onto the precipitous sides of voleanie 
No wonder the toiler of the soil re- 
mains poor! The best part of his day is a 
tedious hike to and from his tiny mountain 


ne 


peaks. 


and as one native so aptly put it, he 


plot, 


intervening period in order 


has to rest the 
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te gain enough strength to walk | 
Perhaps it is this streneth that 

wavfarer has in mind when he 

some quick energy by thieving s 
neighbor’s produce from the ear 
road. To guard against just suc 
ing is the purpose of many of t} 
sible little cultivated plots that 

and kn 
little sis 


sees far above the trails; 
the 
Roseau market place that read ‘‘L 


one can understand 
sel] protected produce.’ 

But although bananas help to b 
little this tiny isl 


wherewithal isl 
Dominica 


lone ago associated its 


limes and lime production. So w 
did the cultivation of this fruit pro: 
at the beginning of the first World 
the 
focused on the 
Windward isle. 
raw juice, citrate of 
Otto of 


center of world’s lime = indust 


coastal plantations 
Green limes, pickl 
essentii 


lime, 


limes, and limes 


all foun 


\\ 


way to the United States and to parts 


British Empire. It is said even 

English term ‘‘limy’’ originated he 
true that Dominiea Juice was issued | 
to the British Navy 


its antiscorbutie properties, and 


vears 


transfer of affection for eeonomy’s sa 


empire-grown limes to Sicilian len 


ceeded in again causing the straneul; 


New 


a prospering industry. 


have not hindered 


ravages of periodic hurricanes, whic! 


in the Atlantie east of the island, 
sufficiently in fury to roll up heavy 
{ion in the orchards. 

To be 


] 
concluded 


On acco 


citrus dis 


its decline, nor hay 

















WOOD COMES OF AGE 


By F. J. CHAMPION 


nevitable postwar struggle of raw te be recognize Ss wood 
for commodity markets, wood will vood but magnify wood’s 
ensified competition from metals, add to its versat N 
eramics, glass, and other products mprovements in prop 

|. like competing materials, will be | of swelling and = s I 

mn improved forms for the cen hormal wood tha Ve 

i are St rviceabilits 


empiricism in the use of wood ai 


to a close and at last wood is tech 


ally comine of age. War has tre established i e Sery 
islv accelerated the process. Even and now past the p 
umber of new products of the forest trial, are in use in the 
‘eady serving the war effort, and the Moisture-resistant plyw 
out of technical shortcomines and field The developme 
on difficulties of other forest prod wood, a produ heat i 
s being so stimulated that develop of vears, made wood ava 
work ordinarily requiring vears is — having properties more n 
iecomplished in months. cline ns than normal wv 
e of the new wood derivatives and when weather-resistal 
hat this mate SSUn 


fi “| wood products are so altered as not 
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WOODEN FOOT 


FIRST LAMINATED ARCH BRIDGE OVER U. S WATER 


Some of the newer wood 


rear] 
I til 
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os ~ 
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BUTTRESSED GLUED 


GUSTAVUS ADOLPHUS COLLEGE. THESE PROVIDE WIDE 


as a material for outdoor uses, especially for 


housing and for industrial and farm strue- 
tures. 

A considerable portion of the effort toward 
conventional, 
achieved 


mass production of housing 
and 
significant headway only with the develop- 


prefabricated, demountable 
ment of water-resistant phenolic-resin glues 
for structural plywood. 

One of the efforts to 
design a practical factory-fabricated system 
of building for 
based on plywood took place at the Forest 
Products Laboratory of the Forest Service, 
U.S. Department of Agriculture. Using the 
stressed-skin principle com- 


earliest successful 


units house construction 


monocoque or 
mon in aireraft design, 
building units planned to a 4-foot modulus, 


ply we Ol l | vere 


complete with insulation, moisture barriers, 
wiring, ete., were designed, and several model 
houses were erected on the Forest Products 


Laboratory grounds at Madison, Wisconsin, 
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H 
shipw 

Tl eW 

) < 
where i 
embe r 
tiv ly SI 
ised, the 


shearing 
of wood. 
or even 


serted be 


FIELD 
SPANS WITH UNOBSTRUCTED FLOOR 


HOUSE 
AND OVERHEAD SI 


WOOD ARCHES FOR 


and are still giving satisfactory service afte 


elght vears of testing, observation, and oce 


paney. 

The plywood covering of all the wall, floor, 
roof, window, and door units was. elued, 
rather than nailed, to a light structural 
framework. One model house, when it was 


demolished to make way for another struc 
ture, showed ample resistance to wracking 
tests not likely to be encountered in 
thing short of a hurricane. 

The stressed skin principle implies that 
unlike conventional frame walls whic! 
sist of a heavy framework on which coverings 





are suspended as dead loads, the stressed sk 
panels divide the weight of the str 
between the frame members and the glu 
plywood, hence the light framework us‘ 
relatively thin exterior walls (3 inches 
the ease and speed with which the unit 
be erected. 

The Forest Products Laboratory pr 
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WOOD COMI 


modifications sueeested 


rience of various fabricators and 


with 


ell, 


is been widely adopted and _ its 


s seen in the thousands of prefab 


wood units that now shelter work 


= crowded communities. 
H timber construction has made two 
t advances in recent vears—modern 
s for improving timber joint 
erepoth and glued laminated arches—both 
ems ning into considerable use just in 


to help build many war structures, from 
shipways to camp recreation centers. 
The weakest links in any conventional tim 
her construction obviously are the joints, 
wooden 
the 


tivelv small Cross sections of the steel bolts 


where loads are passed from one 


member to another. Because of rela- 
used, these transmitted loads are applied as 
shearing forces on areas of an inch (or less 
of wood. -Modern connectors are iron, steel, 
or even wooden rings, plates, or dowels in- 


serted between timbers and surrounding the 


VERSATILITY 


OF THE 


ROOF OF 


GLUED 


RATED BY THIS 


‘HE DESIGN OF THI 
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‘ 
holt t hy) } , } 
OTS ra) ) O oreate eas Wood nto 
| , +] 4 ‘ 
bearine ana ‘Onsequel \ ) reat herease 
he over-a strenet! ! 
ructure 
| » | Istrate The emer i ( 


‘TOrS, wood radio towers, 
to a height of 


limitations of joint streneth, can 


about 100 feet Deecause of the 


erected to a helelht of 300 to 400 


use ot eonnectors has been estimated to have 


saved {00.000 tons Of steel in 1942. beside 


2 times as strone as any 


assuring joints + te 


thing possible with bolts alone. In many 
wood shipways, factories. warehouses. rail 
road bridges, and similar structures, con 


nector-built 


joints are the literal sinews of 
war. 

Other limitations of wood in the struetural 
field have been surmounted by the engineer 


elued W ood 


structural members are no longer limited by 


ine of laree wood arches 


the practical size limits of timber coming 


from the mills, nor limited in shape by the 





LAMINATED WOOD ARCH 
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A FULL SIZED GLUED 
BEING TESTED IN THE MILLION-POUND TESTING MACHIN] 


fact that tree boles bear little resemblance to 
trusses or arches. 

The use of glued arches in this country 
received real impetus when the Forest Prod- 


ucts Laboratory undertook basic investiga- 





MONTHLY 


LAMINATED ARCH 
\T THE UNITED STATES FOREST PROD 

tions and tests and published data tl 
it possible for American construct 
to design wood arches on sound eng 
principles. 
flat ellipsoid types with a clear span 








Arches in use today vat 


Lamin 


+ +] 
ne I 


tapered 
and to ce 
of load 
burning 
enard a 
Hund 
auring t 


since Pe 
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: TIMBER-—JOINTED, 326 
#150 feet to small Gothic type arches that have 
een used to build small churches having 
architectural appeal, resulting 
efrom the 


‘feature of the interior. 


surprising 
using arches as a conspicuous 
Laminated arches are fabricated to order 
at the factory, shaped to the function which 
ithey are to perform, with thick sections 
pwhere stresses are concentrated ; curved and 
itapered to follow side wall and roof slopes 
sand to conform to the varying concentrations 


sof load. Glued arches are classified as slow 


Pburning and require no special sheathing to 


guard against sudden failure in case of fire. 
Hundreds of tons of steel have been saved 
during the period of preparation for war and 
since Pearl Harbor by the employment of 
Pglued laminated 
hangars, drill halls, and similar structures. 


wood arches in factories, 
Seagoing counterparts of the glued wood 
arch are the glued laminated ship keels and 
Irames now going in hundreds of small naval 
cratt 
large cross section. 

ply- 


The demand for moisture-resistant 


wood construction for both airplanes and 
naval craft has led to new refinements in the 


fabrication of plywood that will inevitably 


FOOT WOOD TOWER OF WRVA, RICHMOND 


to take the place of hewn timbers of 


VIRGINIA 


be of permanent service In constimer 2 MOUS 


+ + } + 
most strikine development in 


Perhaps the 
this 


field has to do with the moldine 


weatherproot resin-bonded plywood to 


curved shapes associated with marine archi 


tecture and the requirements of aerody 


namics. 
Where ordinary die molding 


fice to produce parts havine pronounced 


eurvature or curvature in two planes, fluid 


mold 


pressure molding or so-called bag 


resorted TO In this procedure STrIps of 


RING-TYPE CONNECTOR IN TIMBER JOINT 
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A PT BOAT WITH 
plywood coated with glue are laid up on the 
of convex 


held in intimate contact with the mold by 


eontours or Concave molds, and 


inflatine deflating a bag or 


blanket against them until the elue has been 


or pressure 
set by heat supplied to the mold or bag. 

The principle can be illustrated by laying 
strips of paper over the contours of a tea- 
cup, covering the whole with a rubber toy 
balloon and exhausting the air until atmos 
pheric pressure molds the rubber and strips 
to the contours of the cup; or by linine the 
inside of the cup (a concave mold) with the 
paper strips and inflating the toy balloon 
inside the cup. 

Half 
structural members, have been produced by 
hulls, 
and many small aircraft units such as nose 
tail 
Complete planes made up of molded units 


fuselages, complete with bonded 


bag molding, as have also small boat 


and cones, and air duets and scoops. 


have been built and successfully flown. 
The most recent group ot new wood prod- 
**hy 


and 


ucts includes ‘‘impreg,’’ ‘‘compreg,’ 


droxylin,’’ ‘‘papreg,’’ and ‘‘uralloy,’’ 


commercial products similar to these labora- 
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I 
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OF PLYWOOD 


These materials, illust 
to 


wood properties, show the most strik 


tory creations. 
the scientific approach mocificat 
provement over the usual properties 

This can be credited to the fact that 
their origin to chemical or physical 
the basic cellulose-lgnin 

All 


On 


cation ol 


minute wood structure. of thes 


ucts base their invention the ki 
that 
surrounds and binds the cellulose fib 


treatme 


lignin, the cementing substance 


be plasticized by chemieal 
made to flow, and on the fact that 
cal behavior of wood can be made mo! 


added 


cellulose of the fiber wall and the 


by bonding chemical groups 
lignin. The result of proper applicat 
these facts is to fortify wood against 
mary shortcomings, pronounced 
resulting swell 


fluetuations and 


shrinking, susceptibility. to fungus 
isms, and to fire, and in some instan 
cieney in strength properties. 
Impreg is resin-treated laminat 
high of 


(hence low swelling and shrinking 


with a degree moisture res 
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resistance to decay, fire, and to sur 
In ft 


recture of this product sheets of venee! 


heckine and weatherine he 
pregnated with a water solution of 
then dried 
to cause the resin to poly merize or set 


The 


rer ormine chemicals, ana 


the wood. 
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io treated veneers are 

ls ip and hot-press bonded with resin 

0 to form a superior plywood. Success 

of the resin-impregnation treatment is de 

pendent on selection of a resin and impreg 

nation method that brings about not only SECTION THROUGH COMPRE: ee 

introduetion of resin to the hollow interior on mer 
or lumen of the fiber but also a chemical] Ss absorbed and shri vhen moisture is 
bonding of the resins to the cellulose fiber given up 

wall itself. Thus the fiber is altered chem lmpree resembles iti Hless 
cally and is no longer free to exercise fully dves are added to tl mip itn CSINS 
its affinity for water and to swell as moisture When liel ast dves at nicl ro impere 





BEECHCRAFT TRAINER 


SUBSTITUTION OF WOOD AND PLYW 


OOD oO 8; H 





SHOWING WOOD SUBSTITI TION 
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UNCOMPRESSED LAMINAE AND TWO GRADES OF COMPREG 


PRESSED AT 250 AND 1,000 POUNDS PER s<¢ 


UNCOMPRESSED RESIN-TREATED LAMINAI AND COMPREG 


it will be possible to produce this durable 
material in colors completely permeating at 
least the outer thickness of veneer, thus obvi- 
ating the need of any other finish. 

Compre Y in the making receives the same 
initial treatment as impreg but the simple 
curing treatment of the resin-treated sheets 
is replaced by hot pressing at varying pres- 
sures, depending on the properties desired. 
As the resin has a plasticizing effect on the 
lignin, the resin-treated wood compresses 
much more readily than untreated wood at 
the same pressures so that under moderate 
pressure the stack of veneer is compressed 
to a half or a third of its original thickness, 
thus acquiring added density. At the same 
time the resin diffused through the veneer 
sheets bonds them into a solid panel with 
considerably increased homogeneity. The 
resulting product has resistance to moisture, 
shrinking and swelling, fire, and decay equal 
to or better than impreg, but its density has 
been doubled and it has acquired a surface 
hardness of 60 to 90 as compared with that 
of plate glass at 100. The compreg takes a 
high gloss from the platens of the press, but 
the outstanding feature of the finish is that 
in effect it permeates the whole panel. 
Seratches on the surface can be removed by 
sanding and buffing without other treatment 


and cut surfaces can be brought to 
finish by similar treatment. 

Compreg can be produced in thin sheets 
amenable to molding techniques, or i 
blocks suitable for such purposes as the 
ing of propellers. As a matter of fact 
pellers of compreg are in production bot! 
carving and by the molding from pretailo: 
assemblies of resin-bonded and impreg 
plies. Other aircraft parts, such as 
antennae masts, chart cases, and bue 
seats, are In production. 

The most immediate allure of comp: 
to the layman is its high gloss and its 
peal to the sense of touch. I[t is har 
highly polished, heavy (specific gravity 1! 
to 1.3), and usually richer and darker 
color than the wood from which it was lam 
nated. Due to the concentrations of resi 
between plies, laminations running out 
curved surfaces give an attractive synthet 
‘‘orain,’’ independent of the actual gra 
the wood. Shrinking and swelling of co! 
preg are negligible, actual submersion test 
of 50 days showing a swelling of only 5 
percent. As compreg resists water, ali 
and mild acids, and is not perman 
spotted by these materials, its suitabilit 
table and bar tops, chemical benches 


similar uses is apparent. 
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iid perhaps be pointed out that com Wastes. it is classed as a low . , 17 
a specialty product, not Too COsSTI\ Has certain desirable prop S i } 
tary aircraft, but not vet within the acid resistances ts fu , 
inge of common structural materials Huenced by its performan , 
other hand, especially if quantity and by production exper , 
on results 1 lowered costs, 1t seems contractors wi \\ yr) 
able to expect that in the postwai to use hvdrox q 
compreg will come into its own for Made in on : 
irniture items, architectural details hvdroxvlin is . ’ 
milar uses where attractive appear a los 
high durabilitv, streneth, and easy powder, sawdust or wood chips 
tenance are essential. vzed with a we 2 
{ mbinations in which compree taces ot part of the ¢ LLLOS n the w SI " 
durability are formed on cores of im Which are removed by was Ss opel 
preg or untreated wood in a single Operation Tioh Ihereases the pel + ‘ 
suggest one Was in which both weieht and resulting “*mash.’? wl Re . | 
st can be reduced in sheet or molded mate toa fine powder and y] sma j 7 
ils havine most of the advantages of full of any one of a number ¢ ‘ 2 :, ‘ 
mipreg. may be added to lower the flow p he 
Hydroxylin IS wood’s OW? entrs In the PI yin The cellulose remaining The i i 
field of low-cost, general purpose plastics ne mixture acts as a filler, Just as wood flour 
Made in two forms moldine powder ana does ! Wahiy COMMON } ) } ai 
laminatine sheets—both from hardwood materials, to increase the strenet] Water 





HYDROXYLIN MOLDING POWDER, EXPERIMENTAL MOLD. TEST MOLDS OF AN 


ASH TRAY 
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resistance of the mixture is dependent on the 
amount of lignin present. The cellulose de- 


rived sugars referred to as a by-product of 


the hvdrolvsis process could be broken down 
by fermentation to produce ethyl alcohol in 
operations large enough to guarantee con- 
tinuous production. 

Hvdroxvlin is relatively hard and strong, 
has high electrical resistance, and can be cut 
with machine tools like metal. It is relatively 
light in weight (specific gravity 1.40) and 
bonds well to metals such as brass, bronze, 
and aluminum. The hydrolyzed wood sheet 
can be laminated under heat and pressure 
to form, under double curvature if desired, 
a material that has promise for many uses. 

Efforts of one war contractor to get into 
production with a hydroxyvlin battery box 
for military airplanes appear to be nearing 
success. In this case the wood-derived mate- 
rial will replace hard rubber (now out of the 
picture because of war searcity) with a sig- 
nificant savine in weight because of the 
greater strength per unit weight of the 
hvdroxylin. 

Papre g, one of the most recently developed 
products of wood conversion to receive at- 
tention, is a high-tensile-strength, plastic-like 
paper laminate which is being tested for the 
production of stressed parts in aircraft as a 
substitute for light metals. Resin-impreg- 
nated paper laminates are by no means new, 
but papreg is unique in that among such 
laminates its strength properties are such as 
to merit serious attention, notably on the 
part of aircraft designers, for objects taking 
considerable stress. The significant technical 





PAPREG: LAMINATED, TREATED PAPER 


development of papree is beine’ ca 
by the Forest Products Laborato) 
view to its potentialities as a subs 
aluminum in military” aircraft, 

tailed information on its productio 
its properties remain in the realm 
fied restricted information, availab 
manufacturers and processors auth 
Government war agencies to rec 
information to aid the national wai 

The following quotation from a) 
release sums up the information that 
able to the public : 

An improved paper base plastic equaling 
in tensile strength on a weight basis has | 
oped and is being produced experiment 
form of aireraft parts, including wing ribs 
skins, and control surfaces. 

Experimental data thus far obtained in 
tests indicate that the product has twice 
tensile strength as any paper laminated p 
erto produced; that it can be molded t 
shapes at temperatures and pressures and 


ment now used for making plywood; that 


tant to moisture and remains extremel 
both high and low temperatures, and that 
resistant to scratching and denting than 
The plastic has a smooth surface, elimi 
necessity for special finishes and coatings 
Tests also indicate that it does not sp 
nor flower out when pierced by bullets. 


The properties of papreg, which can 


meet special needs, also give promise for us 
craft ranging from small boats to cargo vess 


in the hulls of flying boats. 


Papreg is another product of high di 
itv, streneth, and stability that has oby 
possibilities for consumer goods, particu 
since it might be given a variety of «i 
tive treatments. At present, however, 
thought has been given to consumer uses; 
future in this field will be determin 
economic competition of the raw mat 
after the war. 

Uralloy—urea-plasticized wood—has 
reached a stage of refinement as advance 
the other products described, but it is 
ble of modification in ways that should 
it practical for many postwar uses. Ess 


tially the process of making uralloy consis! 


in soaking green wood in a solution of 
drying it, heating it to about the be 
point of water, and shaping it or bend 
at this temperature. 

This type of processing results in a 








suited to the treatment. 


WOOD 


COMES 





OF AGI 


YOO 





MOLDED 


EXPERIMENTAL 


which is thermoplastic, that Is, capable 


returned to its original shape on 


Delhe 
reheating, but a thermosettine product can 
be made by adding a resin-forming chemical 
to the urea solution and altering the subse 

lent treatment. The thermosetting type of 
irallov retains its shape on reheating and 
has moisture resistance that is lacking in the 
thermoplastic form. Control of the thermo 
setting process can also be used to resinify 
> wood and produce simple hardening. 

Initial experiments on uralloy were made 

with oak, which appears to be especially 


Other woods. how 


ever, have been made into various forms of 


1) 


iralloy with success. 
In addition to the new products that have 
there 


indication that 


eel mentioned is an 
will be possible to make additional forms 
moisture-stabilized wood without resort to 
resin impregnation. It 
hat there are manifold possibilities of com 


is also obvious 


iil 
lil 


ining impreg, compreg, papreg, plywood, 


IBJECTS OF HYDROXYLIN 
and unireated wood. Intriguing also is the 
prospect of surfacing light woods or other 
light filler substances with durable face plies 
to produce a variety of so-called ‘sandwich ”’ 
materials. The success obtained with ply 
wood-faced balsa in constructing the doughty 
British Mosquito bomber of daylight bomb 
ing fame will no doubt be the forerunner of 
a considerable line of ‘sandwich’? combina 
tions that will find their way into peacetime 
commodities 

Some new wood derivatives and new wood 
processing methods, not immediately ap 
plicable to war needs, lie dormant in chen 
ists’ notebooks. An example is the hydro 
venation method for processing lignin, the 
binding constituent of wood that until recent 
vears has been a good deal of a chemical mys 
tery, By subjecting aqueous solutions of 


lignin from waste pulping liquor or other 
sources to hydrogen under pressure, a vari 
ot 
resin have been recovered 


ety alcohols, oils, and an alkali-soluble 


The alcohols In 
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clude methyl alcohol (wood alcohol or metha- 


nol) and propyl alcohol, and previously 


unknown products of the hydrogenation 
include a hard, glossy, amber-colored resin 
that may prove useful for plastics and lac- 
quers, and several derivatives of propyl- 
evelohexane, some of which are thick viscous 
oils and others thin and toxic in nature. 
The apparent utility of these products has 
not been subjected to practical tests. 

When 


jected to hydrogenation, the lignin fraction 


the whole wood complex is. sub- 


is resolved into the components just de- 
scribed and the cellulose nay be recovered 
in the form of a bleachable pulp of normal 
fiber leneth. 

Certain products and uses of wood which 
return to public attention again and again 
with the impact of novelty are not empha- 
There 


is at least a quarter of a century of know-how 


sized here because they are not new. 


and experience behind such developments as 
and wool-like textile fibers 
from wood, automotive fuel 
charcoal, ethyl (* 


silk-like (rayon) 
from wood or 
erain’’) alcohol and edible 
sugars from wood. Rayon, of course, has 
been manufactured largely from wood in this 
and other countries for years to the extent 
of several hundred million pounds per vear. 
The other forest products mentioned have 


MONTHLY 


been and now are in use in parts of 
Where economic conditions permit 
The encouraging aspect of most 6 
wood products mentioned is the pr 
has been made in overcoming inhet 
acteristics of raw wood that have li 
scope of competition with other } 
Furthermore, the prospect for 
improvement of the products and t] 
beine ¢ 


ment of others, 


under the 


already 
mantle of military. see 
most encouraging. 

There is sound scientific basis for 
regarding the future of wood. Resi 
the Forest Products Laboratory and 
leges and industrial laboratories 
last third of a century has filled 
sought details on the fundamental 
and physical structure of wood, esp 
for the lignin component, and has yn 
the approach to new conversion p 
and better control of established pr 
The most promising products of woo 
finding their way into important m 
uses and shortly to serve civilian need 


their beeinnine’s in 


S 


fundamental resea 


not in the uncertain resources of uneu 


imagination or cut-and-try empiricisn 
properties of wood can now be controlle 


balanced one against the other with certaint 
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By HARLAN T. SPETSON 





















Ww vears agoa small, enthusiastic group perimental basis, the continuance of basic 

ess INen and scientists met at lunch research in this new field of investigation for 

liscuss plans for a new venture in sci a sufficient period to justify the venture, As 
nnected with the Massachusetts Insti a result of this conference, a new Laboratory 
Technology. They forgot for the mo for Cosmic Terrestrial Researel ie, 
problems of corporations, finance, and Was constructed in the suburbs of the Boston 

istration to consider a new and coming = metropolitan area where observations and 

if research in cosmic terrestrial rela studies could be continued at an ideal loea 

ships—a subject made vital by the recent — tion. 

sults of observations and deductions CON The site of the new laboratory Was select 


ng the effect of phenomena originating — ed after about a vear of careful study of th 
tside the earth upon the science of the environs of Boston in order to find a place 
earth and its atmosphere. The marshaling having suitable conditions for atmospheric 
fan array of facts demonstrating the effect electric observations and easily accessible to 
the sun’s radiation upon the upper at- the Massachusetts Institute of Technology 
mosphere, upon radio communication, and with which the work at the Laboratory is 
upon the earth’s electric and maenetic fields assoclated The laboratory is located two 


opened up new possibilities of research in a miles from the center of the town of Need 


ittle explored territory. ham in a sparsely settled residential district, 
At tne close of the luncheon sufficient ten miles southwest of Boston and industrial 
funds had been pledged to insure, on an ex Cambridge. The unusually good conditions 











bed 


FIG. 1. NEW LABORATORY FOR COSMIC TERRESTRIAL RESEARCH, NEEDHAM, MASS. 
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for radio reception have proved that the loca- The Sun and Radio. Since a dis 
tion is eminently satisfactory. considerable length of the effects 
The main building comprises approxi- radiation and solar disturbances 
mately 2.500 square feet of floor space, not) ionosphere and radio communicati 
including the basement in which the instru- tions has previously appeared int! 
ment shop is. located. The buildine’ is of 1942. issue of The Scientific Mont 6c 
masonry construction and the architecture |= space will be devoted here to this 
is funetional modern. Interior views are than its importance would othery 
shown in Figures 2 and 3. The laboratory rant. The relationship of solar 


is primarily intended for the *‘geophysical ances, as conveniently marked by s 
investigation of such relationships as may — to the electrical state of the uppe 
exist between cosmic phenomena exterior to | phere necessary for satisfactory ray 
the earth and such terrestrial phenomena as | munication is now so generally rec 
may result from or vary with changes in the — that this part of the program of the | 
earth’s environment.’’ A large part of the = tory receives special emphasis. T| 


observational work being carried on relates series of observations of field strens 


to problems of solar radiation and atmos radio reception in the broadcasting 
pheric electricity, with applications to com- — first undertaken by the author in 192 
munications. The general integrated pro- approximates 75,000 hours, which has 


eram is being carried forward, under six — vided probably the largest amount of 
principal subdivisions: solar studies; radio veneous field strength data at broadcast 


studies: auroral studies; the earth’s elec quencies in existence. 
trie field; cosmic ray observations; and cer- The analysis of this material has show) 
tain biological phenomena. only a general trend consistent with the 
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FIG. 2. MAIN OFFICE AND FILING ROOM OF THE LABORATORY 














COSMIC TERRESTRIAL 





FIG, 3. 


verse of the sunspot curve, but has exhibited 
remarkable instances of long fade-outs while 
sunspots of unusual size pass across the line 
The 
remarkable increase in radio fields in passing 


from the center of the sun to the earth. 


from daylight to darkness, and the marked 


seasonal variation which follows the chane 


ine declination of the sun from summer to 


winter, are probably the most pronounced 
changes in the 


lemonstrations of radical 


electrical state of the upper air under the 
influence of the sun. A wholly unexpected 
annual variation has been discovered that is 
not explained by any seasonal effect. It 
seems to parallel closely the known annual 
variation in the amount of ozone in the air. 
Extended studies have indicated that there 
is an optimum value of the ionization of the 
radio ceiling for the best conditions for radio 
transmission. Before this optimum value is 
reached, the reflection of the sky wave is too 
When the 


optimum value is exceeded, the ionization of 


feeble for good signal intensity. 


the layers of the atmosphere below the re- 
flecting ceiling becomes so great as to absorb 


THE CONFERENCE 


RESEARCH P09 





AND DIRECTOR’S 


ROOM 


radlo Wave 


S and 


This 


SOT ae 


much of the energy in the 


therefore awain reception Is below par’ 


certain amount ol 


indicates that a 


tivity, evidenced by a eritical number 
sunspots, is best suited for certain communt 
cation conditions: excesses or deficrencies im 
the number of sunspots with respect to the 
critical value result in-a cdeficrenes hn rads 
communication Just what amount of solar 
activity Is necessary in the he run to pl 
clu tl most tavoral Transmissio hel 
tions has vet ft | dete} ned 

Witl thre acl ( Space had i iD 1 
the 1 boratoryv, at the end 1941 w 
began recording the higher frequet \ . 
such as those used Ink Trans ( tl Opty 


eation (Fie. 4 Unlike the 


Waves, these waves are no 
In davhelt and consequently observations of 
them can be made tw hntv-four hours a la 
vear in and vear out 
While the broadeast 
fold with the 


set, the high rrequeney or short 


Waves Improve mat 
increase of darkness after sun 
Waves nota 


bly deteriorate from sunset to shortly befor 
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PIG. 4. MICROMAX RECORDER 
USED FOR REGISTERING RADIO FIELD STRENGTHS ON 


HIGH FREQUENCY WAVES FROM A DISTANT STATION, 


dawn. At sunrise when the solar radiation 
first strikes the upper atmosphere one hun- 
dred and fifty miles above the earth, the 
molecules of oxygen and nitrogen become 
instantly ionized and the reflected radio 
Waves of a frequency of 5.000 kiloeveles in- 
crease their streneth over a hundredfold 
in the space of a very few minutes. As the 
sun rises higher above the horizon, the in- 
crease in ionization in the lower levels of the 
atmosphere absorbs the energy from these 
radio waves and reception deteriorates until 
noon. As the sun descends toward the west- 
ern horizon, positive and negative ions in the 
air recombine and neutralize the absorbing 
effects in the lower lavers, with the result 
that field strengths increase again until 
sunset. 

Reception at even these high frequencies, 
however, may be totally impaired, as our 
records have so many times shown, when 
large sunspots pass over the portion of the 
sun facing the earth. It is truly remarkable 
that with the use of radio apparatus it has 
become possible to trace so intimately the 
effect of solar changes upon the electrical 
state of the upper air so relatively close to 
the surface of the earth which man inhabits. 


Effect of the Moon. The lare: 
radio data which has aceumulat 
observational part of our prograr 
it possible to investigate what eff 
the moon may have upon the elect 
of the upper air. <As far back ; 
writer showed evidence of a tida 
the moon upon the ionosphere or 
ing. Subsequent studies based 
lating data seem to establish defi) 
the electrical state of the upper 
ences variations somewhat similar t 
Variations of the ocean caused by 
It was not believed that moonlight 
only 1/300,000 as intense as sunl 
In any way be responsible for tl 
It appeared more probable that thi 
tional tides set up in the atmosph: 
moon, or possibly electronic tides 


an electrical charge on the moon 


from that on the earth, was the detem 
factor. Some time later E. V. Applet 
distinguished Enelish scientist, obtair 


denee from quite different observat 


lunar atmospheric tides affect the rad 


FIG. 5. RELATION OF MOON AND 8 
APPEARS TO BE A FACTOR CAUSING VARIATIONS I 
STRENGTHS IN THE BROADCAST BAND. CURV! 
ON RECORDS EXTENDING OVER A_ SIX-YEAR 
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while. radio operators reported 


| variability in radio reception with 


Although 


inging phases of the moon. 


ntlvy unreasonable, the reports were 
P sistent that it seemed worth while to 
an extensive study of our broadcast 


data to see whether or not there were 
dequate grounds for concluding that 
It was thought that our 


< effects exist. 
asured field) streneths would show no 
eyvetematie change whatever with the change 


uminated surface of the moon. Such, 


T T 


trial relat 
upon the fact thi 
phere and that its naked surface 
tO an 
ultraviolet 


by alin 


sun 
jected to ultraviolet 
emit 
electric effect 


absorbs all 


ARCH 21) 


RESI 


tionships This hv pothesis rests 
hat the moon has no atmos 


IS exposed 
bombardment by the extrenx 


tense 
radiation from the sun, and als 


other kind of radiation, such as ele 


+ 


trons or high energy particles, which the 


Mav emit Almost any substance sub 
radiation is known to 


This is the so-called photo 


elect rows 


Since the earth’s atmosphere 


intense solar radiation, the 


this 


- 


DIURNAL VARIATION OF POTENTIAL GRADIENT 
APRIL 3— OCTOBER 10, |94! 
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FIG. 6. DIURNAL VARIATION IN THE 


however, was not the case. Contrary to all 
expectations, our records showed a definite 
improvement in radio reception from new 
moon until about two days before full moon, 
and a deterioration thereafter until near the 
moon’s last quarter. Then there follows a 
subsequent recovery until two days after the 
last quarter of the moon (Fig. 5). 

These results have led to a somewhat spec- 
lative hypothesis to account for the ob- 
served phenomena that, should it become 
substantiated, would appear to be revolu- 
tionary in our thinking about cosmic terres- 


4 4 ao A 1 


ELECTRICAL 


PM 


Se A 


i i 8 


—E ee 


_ 2 ee vee 


POTENTIAL OF THE ATMOSPHERI 


really high-energy radiation never reaches 


the earth’s surface. Since the moon is di 


rectly bombarded from the sun, its surface 


must be emitting electrons, some of whicl 
will penetrate into the earth’s upper atmos 
phere causing ionization, which in turn could 
be expected to affect radio reception. 

If the to and be 


vond an optimum value, radio reception will 


ionization is increased 
at first improve and then fade in the intensity 
with which it is received. This is exactly in 
accordance with our extensive analysis based 
on many thousands of hours of observational 
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data. That the observations show the ex- emitted from the filament in th: ™ gs 
istence of such an effect only on the side of to the third element of the tube 3 
the earth towards the illuminated surface — ture, therefore, introduces us to ap 
of the moon appears good corroboration for — science of celestial electronics t] 
the hypothesis. What is even more exciting — destined to play an important 
is that this lunar effect is much more pro- — field of cosmic terrestrial relations 
nounced during the vears of most numerous — coming vears. 


sunspots when radio observations tell us that 

































































the sun is actually sending out most enerey Air Beacon Observations. Ina 
in the ultraviolet. such investigations as those al 

There is, moreover, increasine evidence = scribed, mention should be made 
that radiation resembling x-ravs may be matic observations that are beine 
emitted by the outer atmosphere of the sun. the apparent shift in direction of 
Such x-ray radiation strikine the moon — of a commercial radio air beacon 
would in turn excite x-ray radiation from miles from the laboratory As Is ¢ 
the elements in the moon’s surface itself. known, the antenna of a radio ai 
The x-rays that are scattered or emitted in so arranged that the Morse Code sis 
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FIG. 7. ELECTRICAL DISCHARGE RECORD DURING STORM OF OCT. 26, 1945 


i 


MADE WITH POINT DISCHARGI APPARATUS, SHOWING A SKY-TO-EARTH CURRENT OF 1 


the direction of the earth might in turn be © the letters A and N are sent out f) 
a factor in increasing the ionization in the  jacent quadrants, such as Northwest to in 
earth’s upper atmosphere, for x-rays are Southeast. A pilot homing exactly 


known to ionize air. beam hears neither of these signals | the « 


The emission of photoelectrons from the constant hum resulting from the over | 
lunar surface might be expected to create an of both signals received simultaneous t]| 
electrical charge on the moon different from — with equal intensity. If the pilot is | 
that on the earth. When the moon is be- of the axis of the beam, the dot-dasl sp 
tween us and the sun, this charge could well — letter A predominates; if he is south of | Ci 


alter the speed and direction of charged beam, the dash-dot of the letter N pr 
particles emanating from the sun in the nates. The relative strength of thes 
earth’s direction, just as the grid in a radio — signals heard from a point off the axis 
tube may accelerate or retard electrons a measure, an indication of how far the 
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FIG. 8. SOILLESS GROWTH OF MUSTARD PLANTS 88 DAYS FROM SEED 
RIGHT SHOWS APPARENT STIMULATED GROWTH ) -OTEN oO GI I oO 
ICATE SCREEN OVER THE CONTROL SPECIMEN 0} HI } VA VITHO CHAR 
av be from the axis of the beam. The however, more definitely point to dielectric 


Needham laboratory lies slightly north of the 
The 


field strength of the A signal compared with 


axis of the beacon under observation. 


Every 
TO 


le N signal is measured hourly. 
at the 
aintain the output of the two signals con 


is made sending antenna 


ort 
stant, vet the ratio of these two signals as 
pserved at the laboratory shows definitely 
The ratio 


of A/N rises steadily after sunrise to a maxi 


i diurnal and seasonal variation. 


im value shortly after noon and thereafter 


ninishes toward sunset. Under abrupt 
eteorological changes the value of the ratio 
as been found to change systematically with 
the passing of a storm center. If one were 
interpret the change in the ratio of AUN 
as equivalent to a change in the bearing of 
the direction of the beam, it can be said that 
luring severe storms the apparent direction 


the beam has been observed to shift bv as 


‘+h as 7° from its normal location with 
espect to the laboratory. 
Careful consideration has been eiven to 


possibility of fortuitous changes at the 
acon itself, including the possible effect of 
nequal electrical insulation in the antenna 
The results, 


system during rain or snow. 


changes in the lower atmosphere or changes 


In ionization conditions in the tropospheric 
lavers Irrespective of any practical con 
siderations that might be applicable to prob 
lems of aviation, it is believed that further 
Investigations of this nature may vield in 


portant information as to atmospheric-elec 


tric conditions that may corre] ith mete 
phenomena under obser 


oroloeical or other 


Vation at the laborator 


Karth’s EBleetrie Fiel The magnet 
field of the earth has bee nown since the 
arly writines of Culbert 1600 \MIan 
detailed SUPVeNS Ol iT have been CORLCLULE ted 
because it is important that navigators know 
the variations of the M1 pass Kor more 
than a hundred vears the earth’s mawne 
field has been known to vary with sunspots 
The explanations for this relation became 
apparent when radio studies revealed the 
existence of the highly electrified shell tl 
earth’s atmosphere, known now as the ione 


sphere. Electrical charges moving aloft in 


duce magnetic currents in the earth, thus pro 


the shgeht variations in the compass 


duecine 


needle that accompany outbreaks of sunspots 
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It is probably less widely appreciated that 
the earth likewise has an electric field and 
carries a considerable electrical 


probably 
charge. Since we live on the surface of the 
earth it is difficult to determine the nature 
or the magnitude of this charge on our 
planet, but suitable instruments make us 
aware of the electrical field existing between 
the surface of the earth and the atmosphere 
Near the during fair 
weather, this field amounts on the average to 
between 100 and 150 volts per meter. A 
six-foot man standing erect bridges the gap 


above. eround, 


between the ground and the air at the crown 
of his head corresponding to a difference of 
potential of about 250 volts. This electrical 
potential between the ground and the atmos- 
phere not only increases with height to a 
certain limiting value, but it is also known 
to vary with the time of day, the season of 
the vear, and possibly also with the sunspot 
cvele. Furthermore, electricity is con- 
stantly flowing from the air to the ground. 
The amount is about 1000 amperes for the 
entire surface of the globe. What maintains 
this constant uni-directional flow or whether 
or not it is everywhere uni-directional is one 
of the puzzling problems of atmospheric 
electricity. With the establishment of the 
Laboratory for Cosmic Terrestrial Research, 
suitable apparatus for measuring the poten- 
tial gradient was installed. The apparatus 
consists of a Wulf electrometer which mea- 
sures the charge on a horizontal brass rod 
extending at a distance of about six feet 
above the ground. This rod takes up the 
electrical potential of the atmosphere in the 
immediate neighborhood by reason of a slight 
emanation from radioactive material in the 
‘collector’? at the outer end of 
the rod. The collector has been supplied 
through the courtesy of the Department of 
Terrestrial Magnetism of the Carnegie In- 
stitution of Washington. The electrometer 
is read hourly through the day and ocea- 


so-called 


sionally through the night. 

Observations so far collected have indi- 
cated a characteristic diurnal variation in 
the atmosphere’s electrical potential. There 
is a rise in the early morning to a maximum 
at about Eastern Standard 
Time, and a subsequent diminution to noon. 
This decline is followed by a second rise dur- 


nine o’cloek, 


ing the interval from six to s 
Standard Time, after 
potential gradient falls to midnight 


Eastern 


Observations made during the 
cruises of the non-magnetic va 
CARNEGIE, 1905-1916. 
that over the oceans there is a dist 


LEE and 


nal variation exhibiting a maximin 
een to nineteen hours Greenwic] 
matter in what longitude the obs 
were made. For this remarkable 
non no adequate explanation has 
peared. There is some indicatio; 
may be related to the asvmmet 
earth’s maenetie field. 

In connection with atmospheri 
observations a device for automat 
cording silent electrical discharees 
place between the sky and the eart] 
been installed at the Needham Lab 
The continuous daily recordings, wl 
accumulated rapidly, indicate rather 
relations between the occurrence of suc! 
charges (not including thunderstom 
turbances) and 
instances 


Rainstorms are in most 


panied by the apparent flow of elect 


from the earth to the skv of an intensit 


five to ten microamperes (Fig. 7). Si 


likewise accompanied by similar discha 


often reversing direction at intervals of 


a few minutes to an hour or more. Abi 
ineteorological changes have in rare insta 
been accompanied by earth-skyv current 
90 to 60 microamperes with freq 
Careful studi 


from 
reversals of direction. 
our records, however, have indicated | 
normal sky-to-earth discharges in the 
atmosphere at times of the displays 
aurora when the high atmosphere is 1 
lent with electric pyrotechnics. What 
tionships may exist among these sp 
atmospheric discharges, the potential 
ent, radio static, and ionization phen 
are not vet known, but accumulating 


offer increasing information for such a st 


Electric Field and Plant Growth. \ 
well aware of the dependence of bio 
erowth and behavior upon solar ra 
and meteorological conditions. Di 
has long since demonstrated from h 
long study of tree-ring patterns th 


meteorological condit 
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e 1S reflected in the growth of trees 
articularly demonstrated in selected 

the Arizona pines and of the Cali 
quoias. The phenomena connected 

totropism in plants have in certain 
; been definitely associated with cer 
eions of the solar spectrum elicitine 
The 


particular species has been found 


response. vermimation of 
ent upon a rather critical exposure t 
let light. Little has vet been done 


Wal of investigating possible effects of 


‘al fields upon plant behavior One 
ws if the varving potential gradient of 
rth’s field has anything whatever to do 


At least this is another 


plant growth. 





PLANTS GROWN 
CURVE SHOWS 


FIG. 9. 


SILHOUETTED POTENTIAL 


GROWTH 


one of the varying parameters with which 
the biologist may vet be concerned. Some 
experiments have been made in this direction 
at the Laboratory for Cosmic Terrestrial Re 
search where tomato plants started from seed 
and also mustard plants germinated under 
laboratory-controlled conditions appear. to 
have shown definite response to a negative 
potential of but relatively few volts. 

In the experiments so far conducted, soil 
less growth has been adopted, utilizing a 
nutrient solution recommended by the Smith 
sonian Institution. In every case the nutri 
ent solutions have been fed automatically to 
both the experimental plant and the control, 
‘are also having been taken to maintain the 


TERRESTRIAL 


HYDROPONICALLY 


GRADIENT OF 4 VOLTS PER ¢ 


RESEAR YW 
same Hiuminatior both sp 1 S |< 
ure & shows mustard plants thirtv-ereht davs 
rom seed The experimental plant the 
rieht Was subjectes Toa pote 1 } ert 
ei@htv neevative volts between t} tana 
scree) 30) nfinieters l t ) } 
plant Phe conti ett S sub 
jected to a potential gradient Si at 
rerenc¢es Th ere t! ecurred to } ts 

I) the ribo 1S ! s. thre t iS 
rbitrat chose In order te ttemnpt 
disco e] thre oT potentia ractient ( 
evreatest or vt} i | clr pon 11 | VuS 
‘onstTructed ! y} } pigpidts \ POW) 
nder a sloping screen to which was appliec 
190 negat olts with respect to the roots 





UNDER 


AN ELECTRIC FIELD GRADIENT 
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The photograph (Fig. 9) is a silhouette of 


the growth resulting forty-three days after 
at the 


eermination It will be observed that 


extreme left where the potential eracdient 
was high, the growth was markedly stunted 
At the extreme right where the potential 


Was 


eradient was relatively low, the growth 
not far from normal expectaney A little to 
the rmeht of the the 


maximum erowth was obtained A 


center ot trough the 


measure 


charged 


of the distance from root level to the 


vertical direction at this point 


screeh lh oa 


revealed a eradient of approxi 


mately four 
apparently the optimum value of the poten 


potential 


volts per centimeter, which is 


tial gradient for greatest growth 
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72 GEIGER-MULLER COUNTERS 


COSMIC RAY APPARATUS 
ARRANGED IN 35 BANKS; 


TONS OF LEAD IN ABSORBING LAYERS SORT THI 


Many repetitions of the experiment should 
be performed under varving conditions be- 
fore conclusions. 


drawing These prelimi- 


nary attempts, however, may well lead one 
to speculate as to whether variations in the 
atmospheric potential known to exist have a 
significant effect upon biological phenomena 
In any way. 

Cosmic Ray Investigations. The newest 
piece of apparatus to be added to the Need- 
multiple 
cosmic ray counter recently installed in con- 


ham Laboratory equipment is a 
nection with Massachusetts Institute of Tech- 
nology’s part in a program tied in with The 
University of Chicago and other institutions 
(Figs. 10-11 
especially built for the project by experts at 
The 


Seventy-t wo Geleer- 


This elaborate equipment was 


the Ryerson Physical Laboratory of 
University of Chicago. 
Muller counters fed through an 88-tube am- 
plific r cause the cosmic ravs to click their 
way toa printing recorder that automatically 
counts hour by hour the numbers of the 


‘ 


‘rays’? reaching the Earth from somewhere 
out In space. 

The exact origin of cosmic rays is still one 
of those unsolved mysteries of science. Some 


of these ‘‘rays’’? are unquestionably  elee- 
others consist of mesotrons and pro- 
All are traveling at very high veloci- 


Some are more penetrating than oth- 


Trons ; 
tons. 
ties. 
ers. The new machine sorts these rays into 
**soft,’’ ‘*medium,’’ and ‘* penetrating’’ radi- 
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ations, and records hourly their ‘ 
three divisions of the cosmic ray 
Here, as in myriad other applicat 
trons in vacuum tubes have been p 
evathering data. 
To differentiate true cosmic 
eamma radiation emanating from 1 
materials in the earth and air, or f1 
that may enter at oblique angles, s 
must be provided for insuring that 


izing radiation actuating the Ge 
comes from a point near the zenitl 
done by a tandem series arrangement 
or more counter tubes placed in a 
plane so that the cosmic ray ente) 
first counter from directly above 
actuate the counters immediately be 


When 
their input 


two or more of these counters 
amplifiers have been 
practically simultaneously, the curr 
have been closed through all input ai 
belonging to counter tubes in the sam 


cal plane; then and only then will th: 


propriate relay respond. Stray rays cor 
in obliquely will activate one or the oth 
the amplifiers but not all 
A vertical ray on the other hand 
through both or all within 
Instant. Such an 

counter tubes and vacuum tubes is tern 


simultaneous 


practical 
same arrangement 
coincidence amplifier. Much cosmic ray 
paratus now in use is equipped wit! 
cidence amplifiers. 
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FIG. 11. THE 88-TUBE 
SENDS IMPULSES FROM COUNTER TUBES TO R 
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COSMIC TERRESTRIAL RESEARCH 


Since cosmic rays differ greatly 
ne themselves in the amount of energy 
it is important to have some means 
f differentiating those of high penetrating 
ower from the softer rays. This is accom- 
nlished by utilizing, as in the present ar- 


nD 
il 


I > 
rangement, three separate banks of counters 


vith different amounts of lead separating 


the banks. 

The top bank, for example, which will 
revister the softer rays, will be actuated by 
all cosmic radiation of sufficient intensity to 
nenetrate the atmosphere and the walls of 
the counter tube. Below the top bank, sheet 
lead ten centimeters in thickness stops these 
soft rays from actuating the second bank of 
counters beneath. Cosmic rays of sufficient 
nenetrating power to pass through this 10 
centimeters of lead will actuate the counters 
in bank two. Separating bank two from 
bank three, the lowest layer of counters, 
there is an additional twenty centimeters of 
lead plate so that, when the counters in the 
bottom layer are activated, the cosmic rays 
responsible for the operation of these count- 
ers must have penetrated through thirty 
centimeters of lead altogether. These are 
very penetrating rays. 

The counters (Fig. 10) and the 88-tube 
amplifier (Fig. 11) are housed in a-shelter 
on the grounds of the Laboratory. The elabo- 
rate recording and printing mechanism is 
stationed inside the main laboratory, and 
is operated by a synchronous clock. Should 
any momentary interruption of the power 
supply oceur, the apparatus is automatically 
cut out and must be manually reset. This is 
to avoid any uncertainty as to the correct 
interpretation of hourly counts. 


very 


Y 
{ 
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So interrelated are the problems in these 
many different but allied fields of 
that no one specialist in any one field can 
hope to cope with all their implications. <As- 


atmospheric electrie- 


science 


tronomy, meteorology, 
itv, geophysics, communication engineering, 
and even biology meet in common territory 
when we seek the solution of problems in 
cosmic terrestrial relationships. Here spe- 
must themselves with the 
synthesis of knowledge gleaned from the sky 


cialists concern 
above to the earth below. 

Too long, perhaps, has science delayed in 
apprehending the cosmie environment of the 
earth as an important factor in the geophys- 
ics of our planet. Furthermore, we are be- 
coming increasingly aware that man himself 
isa highly articulated organism whose activi- 
ties and even whose metabolic processes are 
quite dependent upon the quantity and qual- 
ity of sunlight and the circumstances of his 
terrestrial environment. Even all life has 
revealed itself as electrical in nature. The 
mysterious electron, a fundamental building 
block of matter which dances in our radio 
tubes to the tunes of our favorite orchestra, 
dances likewise in the atoms of the distant 
stars, in the vast interstellar spaces, and in 
man himself. We are indeed entering upon 
a strange new world of thought in science— 
perhaps as strange as was the Copernican 
doctrine of a heliocentric universe to the 
medieval mind of three hundred years ago. 

What implications the future may hold 
we cannot now foresee. Perhaps a note of 
caution should be sounded lest the over-en- 
thusiastiec indulge in unwarranted specula- 


tion. To the less imaginative Horatios: 


There are more things in heaven and earth, Horatio, 
Than are dreamt of in your philosophy. 





glen 

















compl 
PRESIDENTS OF STATE UNIVERSITIES et 
AS 
shows 
By JAY C. KNODE PhD. 
honors 
A stupy of the academic backgrounds of position of city manager, but had previous) eaeanee 
state university presidents of the year 1941 held a professorship of municipal admipjx. n the 
compared with similar backgrounds of the tration, and another, though vice-presidey; A nur 
presidents of the same institutions in 1916 of a large commercial concern when elec; 
shows certain definite trends. The data used had been an associate professor of business 
herein were obtained from the two corre- A few of those not connected with highe HIGHE! 
sponding editions of Who’s Who in America. education were called from judgeships ay 
The membership list of the National Associa- the practice of law, but more went from posi. 
tion of State Universities for October 31, tions connected with public school systems 
1941, contained the names of fifty-two ad- Table 1 is computed upon the basis of th; 
ministrative heads of institutions and sys- immediately preceding positions left } PLD. 
tems. Forty-seven of these presidents of presidents when they assumed headships o; Maste’ 
universities in the continental United States state-supported universities. The striking Bache 
(including two presidents-elect) were com- point here is the increase in emphasis upon 8.J.D. 
pared with the heads of the same institutions previous educational administrative experi- aa 
twenty-five years earlier. ence. The professorship as a source of presi. LLB. 
The first item observed was the positions dential timber dropped virtually 50 percent: C.E. 
from which presidents stepped into the head- deanships and directorships rose more thay MLE. 
ship of a university. These positions were 35 percent, and vice-presidencies 100 per. ais 
classified as those of professor, dean or direc- cent. Of the 39 coming directly from college 
tor, vice-president, president of another edu- positions in 1941, 74.4 percent had had ad- In 
cational institution, and positions not con- ministrative experience; in 1916, of the 40 degr 
nected with higher education. The figures coming from college positions 57.5 percent degr 
for the two years are shown in Table 1. had administrative backgrounds in higher held 
TABLE 1 education. shou 
DISTRIBUTION OF FORMER POSITIONS OF PRESIDENTS, The study was extended to include the ty Six } 
oF 47 STaTE-SUPPORTED UNIVERSITIES immediately antecedent offices. It was then 194] 
IN 1916 AND 1941 found that only three of the 1941 list had also 
a - not had executive experience in either of or a 
Position | 1916 1941 their two preceding positions. These men of 4 
eee man ee women came from professorships of economics, his- 1911 
sige A = = tory, and physics. In the 1916 list fifteen one 
Vice-presidency . 0 ~ of the seventeen listed in Table 1 had not adv 
Presidency of other institution 9 6 done administrative work in either of their Cir 
Other than college work ~ | 7 8 two previous positions. The list included T 
meas nee : such men as: William Lowe Bryan, from relé 
Deanships included those of administra- Greek and philosophy; Livingston Farrand, the 
tion and instruction; directorships included from psychology and anthropology; Jacob thr 
one of an agricultural experiment station. Gould Schurman, from philosophy and erc 
Others were of the kinds familiar on most English literature; Henry Suzzalo, from jec 
large campuses. The positions outside col- philosophy of education; Charles Richard seit 
lege work in the 1916 list included the direc- Van Hise, from geology; and Benjamin Ide an 
torship of religious education for the na- Wheeler, from Greek, Latin, and German. cla 
tional organization of one of the Protestant Another item of interest is that out of the fac 
churches, but the holder of this position had 1941 list four men at some time previous t' ted 
been a former university president. Simi- their election to a presidency had been deans sh 
larly, one in the 1941 list went from the of schools of business and one had been 4 
218 
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These categories did not ap- 
ear in the 1916 list. 

A study of degrees held by presidents 
shows little variation in the pattern for the 
Ph.D., but the complete disappearance of the 
honorary D.D. and the appearance of ad- 
vanced earned degrees in law and edueation 
in the contemporary list mark a new shift. 
A numerical comparison is made in Table 2. 


ecompt roller. 


I 


TABLE 2 


Highest EARNED DEGREES HELD BY PRESIDENTS OF 
47 STaTE-SUPPORTED UNIVERSITIES IN 
1916 AND 1941 





Degree | 1916 1941 

PL.D. 23 21 
Master’s Degree ; 13 12 
Bachelor’s Degree 7 6 
$.J.D. or J.D. 0 9 
M.D. 1 0 
Ed.D. 0 1 
LL.B. 0 4 
C.E. 1 1 
M.E. 1 0 
a 0 


No Degree 





In 1916 two of the holders of the master’s 
degree and two of those with the bachelor’s 
degree held honorary D.D. degrees. No one 
held this distinction in 1941. Further, it 
should be pointed out that, in addition to the 
six men indicated as holding law degrees in 
1941, two others with the Ph.D. degree had 
also earned the LL.B., making a total of 8, 
or a little more than 17 percent of the total 
of 47 possessing degrees in law. Among the 
1916 list no one held such a degree, but the 
one president without a degree had been 
advanced to his office from the bench of a 
Cireuit Court of Appeals. 

The third comparison undertaken was 
relative to the academic fields of interest of 
the two groups. It was possible to trace this 
through the teaching done by 37 of the 1916 
group and by 39 of the 1941 group. Sub- 
jects were grouped among humanities, social 
Sciences, natural sciences and mathematics, 
and professional subjects. Some difficulty in 
classification was encountered owing to the 
fact that several men had divided their 
teaching loads, but approximate results are 
shown in Table 3 by percentages. 


TABLE 3 
FIELDS OF TEACHING OF 37 PRESIDENTS OF STATE- 
SUPPORTED UNIVERSITIES IN 1916 AND OF 
39 PRESIDENTS IN 1941 


Field of Teaching 1916 1941 
Percent Percent 
Humanities 32.9 ace 
Social Sciences 28.6 30.8 
Natural Sciences and Mathe 
matics ra 12.8 
Professional Subjects 11.4 48.7 


Here, perhaps, is the most striking evidence 
of the change in the complexion of state uni- 
versity administration. Teaching experience 
in the social sciences has remained about the 
same, but the proportion in the humanities 
has shrunk by more than 25 percent and that 
in mathematics and the natural sciences by 
nearly 15 percent. On the other hand, presi- 
dents with predominant professional inter- 
ests outside the usual academic fields, as 
indicated by their teaching, increased by 
more than 37 percent. Those interests repre- 
sented professions as varied as engineering, 
education, mining, agriculture, law, business 
administration, and military science. Those 
with a teaching background in business ad- 
ministration increased from 0.0 to 5.1 per- 
eent; in law, from 0.0 to 7.7 percent; in 
education, from 8.1 to 20.8 percent. 

The simplest generalization that can be 
made seems to be that state-supported uni- 
versities in 1941 were being headed by men 
whose backgrounds contained more practical 
administrative and business experience and 
training than the backgrounds of presidents 
in 1916. Far fewer professors were called 
to presidencies because of their scholarly 
reputations. The three predominant profes- 
sional fields outside the usual academie de- 
partments of the university from which 
presidents were being recruited in 1941 were 
law, business, and education. The social 
sciences are, of course, most closely related 
to these subjects. Mathematics, the natural 
sciences, and especially the humanities are 
apparently no longer regarded as contribut- 
ing essential or important backgrounds. 

It is not difficult, of course, to point out 
at least one factor that has led to emphasis 
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upon administrative ability. Comparison of 
reports from the United States Office of Edu- 
eation for the years 1916 and 1938 shows 
that the enrollment of the 47 institutions 
here under consideration increased from 
94,600 to 258,900; the numbers of their 
faculties from 8,600 to 25,200; the value of 
their property from $111,000,000 to $448,- 
000,000. It was the period of the ‘‘great 
rush’’ into secondary and higher education. 
State universities became huge institutions. 
No state government could overlook so pow- 
erful an agency within its borders, especially 
when legislatures were confronted by calis 
for appropriations which demanded close 
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scrutiny. 
ness. 
in those terms. 


Legislators think in terms of } 
They expect institutional heads 1 
Conversely, from wit 


institution and from its alumni 
mands for leadership which, first 
could obtain adequate financial supp 
Manifestly the phases of the work 
state university president which noy 
largest before the American public are | 


tical and political. 


Whether men o! 


qualities can combine with them the 
tional and scholarly vision essential] 


fulfillment of 


American 


destiny thr 


coming generations as conceived one 


‘é 


dred fifty years ago 


doth not yet appear,” 


CURRENT LIST OF MEMBERS OF THE NATIONAL ASSOCIATION OF STATE UNI- 
VERSITIES, WITH NAMES OF PRESIDENTS 


INSTITUTION PRESIDENT 1943-44 
University of Alabama 
University of Arizona 
University of Arkansas 
University of California 
University of Colorado 
University of Connecticut 
University of Delaware 
University of Florida 
University of Georgia 
University of Hawaii 
University of Idaho 
University of Illinois 
Indiana University 

State University of Iowa 
University of Kansas 
University of Kentucky 
Louisiana State University 
University of Maine 
University of Maryland 
University of Michigan 
University of Minnesota Walter C. Coffey 
University of Mississippi .. Alfred Hume, acting 
University of Missouri F. A. Middlebush 
Montana State University C. W. Leaphart, acting 
University of Nebraska Chauncey 8. Boucher 


Raymond R. Paty 
Alfred Atkinson 
Arthur M. Harding 
Robert G. Sproul 

R. G. Gustavson, acting 
Albert N. Jorgensen 
Walter Hullihen 
John J. Tigert 
Harmon W. Caldwell 
Gregg M. Sinclair 
..Harrison C, Dale 
Arthur C. Willard 
Herman B. Wells 
Virgil M. Hancher 
Deane W. Malott 
Herman L. Donovan 
Campbell B. Hodges 
Arthur A. Hauck 
Harry Clifton Byrd 
Alexander G. Ruthven 


INSTITUTION 


University of Nevada 


University of New Hampshire 


Rutgers University (N. J.) 
University of New Mexico 
Cornell University (N. Y.) 
University of North Carolina 
University of North Dakota 
Miami University (Ohio) 
The Ohio State University 
Ohio University 

University of Oklahoma 
University of Oregon 
Pennsylvania State College 
University of the Philippines 
University of Puerto Rico 
University of South Carolina 
University of South Dakota 
University of Tennessee 
University of Texas 
University of Utah 
University of Virginia 
University of Washington 
West Virginia University 
University of Wisconsin 
University of Wyoming 
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John O. Mos 
Position to 
Robert C. C 
James F. Zimmen 
Edmund E. ] 
Frank P. G 
John C. W 
Alfred H. 
Howard L. B 
W. S. 
Position to be f 
Position to bi 
Ralph D. |] 
Position to bi 
Jaime B : 
J. R. MeKissick 
Tla Delbert W 
James D. H 
Homer P. Raine} 
LeRoy E. Cov 
John L. New 
Lee Paul Sieg 
Charles E. L 
Clarence A. Dykstra 
James L. Mor 
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BIRDS PICKABACK 


By W. L. McATEE 


Most birds seem too wary to be riders and 
too touchy to be ridden, yet some birds do 
indulge a good deal in pickaback. The evi- 
dence that they do so varies from fact to 
folklore. The visitor to a zoological garden 
may from time to time see a number of the 
animals involved, some of them strange asso- 
ciates for birds. Particularly strong is this 
impression with respect to the treacherous 
crocodile and the formidable rhinoceros, but 
each has a bird attendant so characteristic 
that it bears its giant companion’s name. 

The crocodile-bird, the so-called Egyptian 
plover, is a courser that alights on crocodiles 
to find and devour their parasites and even 
enters their mouths to catch flies. Ordi- 
narily, creatures that go into crocodiles’ 
mouths do so involuntarily and never return, 
but the crocodile-bird, as an exception, is 
living proof that the crocodiles recognize it 
and appreciate its services. White egrets 
also are credited with a sort of valet relation- 
ship with crocodiles, as are sun-bitterns with 
American tapirs. 

So burly and irascible are rhinoceroses 
that they would seem anything but attractive 
consorts for birds. However, two kinds of 
African birds allied to the starlings settle 
on the backs of these dinosaur-like monsters 
to remove bots and ticks. Rendering the 
same sanitation for camels and cattle, these 
birds are also called ox-peckers. Alfred 
Newton says, ‘‘Though the animals are at 
first alarmed at the visitation, they soon get 
over the fright, regarding . . . with evident 
pleasure the way in which the birds creep 
about them and rid them of the pests.’’ 
Herbert Friedmann informs me that the ox- 
peckers also alight on bustards and ostriches. 
Whether the purpose is the same as when 
they perch on the large mammals is a ques- 
tion, but the fact is of interest as an illustra- 
tion of bird riding upon bird—the particular 
form of pickaback that is the main subject 
of this essay. 

Elephants, though larger than rhinoce- 
roses, are not as irritable and are thus per- 
haps more attractive to bird attendants. W. 


99] 


P. Pycraft states that egrets in Africa swarm 
over the bodies of elephants and catch insects 
put up by the animals. In the New World 
sun bitterns similarly associate with tapirs. 
Becoming accustomed to riding upon wild 
creatures, it was an easy transition to picka- 
back on the easy-going and patient, domes- 
ticated livestock. From this habit, certain 


white herons are known as eattle egrets. 
Their natural hosts are the redoubtable 
water buffalos which, though dangerous 


when aroused, have been reduced through 
long breeding and training to manageable 
strains useful to man. Egrets and other 
small herons seem to have a tendency almost 
everywhere to associate with cattle and other 
stock, upon which they sometimes perch. In 
this country, Herbert L. Stoddard reports 
a few instances of seeing snowy egrets, and 
one of a little blue heron, on the backs of 
hogs. He has also seen an egret of this same 
species on a cow. 

The birds that frequent domestic stock do 
so for two principal reasons: to search the 
bodies of the animals for edible parasites, 
and to glean insects attracted to the stock 
or flushed by its trampling or grazing. Cer- 
tain groups of birds have evident predilec- 
tions for these specialized modes of feeding. 
The mynas, starlings, and their allies, and 
the anis, and cowbirds and blackbirds quite 
characteristically feed on and about cattle; 
the shrike-like drongos of Asia (according to 
H. G. Deignan) and certain flycatchers come 
to cattle for flies or even use them as vantage 
posts from which to swoop upon 
stirred up by the animals. This association 
was recognized in the design of an archaic 
Greek coin which showed a cow with a bird 
on its back. There has been some dispute 
among classicists as to the identity of the 
bird, but if an ornithologist were asked to 
name it on the basis of greatest probability, 
he would say the starling. 

In Africa a starling (Sturnopastor) and 
in North America the cowbirds (Molothrus) 
have won the name buffalo bird from their 
association with the water buffalo and the 


insects 
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bison, respectively. Edwin James, botanist 
on Long’s Expedition of 1819-20, notes that 
the bisons ‘‘from their submission to the 
pressure of numbers [of these birds] 
seem to appreciate the services they ren- 
der, by scratching and divesting them of 
vermin.’’ 

Cowbirds, writes E. T. Seton, ‘‘haunt the 
buffalo as negroes do a Mississippi raft- 
house; sometimes on it, sometimes on the 
nearest land, but always moving when it 
moves, and recognizing it as headquarters.’’ 
He notes an instance of a cowbird surviving 
the winter at Winnipeg, Canada, by warm- 
ing itself on a bison’s back by day and sleep- 
ing in a hollow it had snuggled in the ani- 
mal’s hair. An Indian myth asserts that the 
cowbird nests in the wool between the horns 
of the buffalo. Unfortunately for this story, 
the cowbird does not nest at all, foisting its 
eggs for hatching upon a variety of foster 
parents. A number of early explorers of the 
west reported cowbirds, or prairie blackbirds 
as they called them, as alighting not only 
upon buffalos but also on horses and mules 
and even on men. Lewis and Clark of the 
famous expedition sponsored by Thomas 
Jefferson called the cowbirds buffalo peckers. 
In more recent times they have taken in the 
same way to sheep and hogs, and Herbert 
Friedmann has seen them perch upon elands, 
yaks, and emus in zoos. 

Cowbirds are of the blackbird alliance, 
and their kin, Brewer’s blackbird, a western 
species, has been recorded as a pickaback 
upon sheep. The writer has seen boat-tailed 
grackles, of the same family, swarming about 
cattle in Louisiana, jumping up from the 
ground to snap ticks or flies from the ani- 
mals’ bellies and clambering all over them, 
even climbing up and down their tails. By 
measurement these birds are about the same 
size as fish crows, although proportionally 
more is allotted to tail, and it seems remark- 
able that the cattle should tolerate such inti- 
mate attentions from them. 

Anis represent another group of birds— 
the cuckoo tribe—among the perchers on 
cattle. Their purpose in visiting the animals 
is so obvious that it has earned for them the 
name of tickbirds and what amounts to the 
same thing in Spanish, garrapateros. 

Among the flycatchers, the common phoebe 


of the eastern United States, according ¢, 
observation of the writer, under certain oi». 
cumstances will pick insects from a domest 
animal. Years ago at the Santee () r 
South Carolina, on a drizzly, winter morniy> 
when insects doubtless were all but banishej 
from the air by the cold and rain, a phochs 
was seen hovering about a cow and at times 
clinging to her hair while it snapped up t 
insects attracted by the shelter and warmt) 
of the animal’s body. 

The short-winged tyrant flycatchers 
Argentina have more than once been ra. 
corded as attending cattle. W. H. Hudsop 
wrote of them in 1888, ‘‘They haunt 
cattle-pens, and become extremely familiar 
with the cows, horses, and sheep, following 
them to the pasture grounds, where they are 
often seen perched on the back of a horse or 
other domestic animal, or stationed close ¢ 
its nose on the ground, watching for insects,” 
The fire-crowned tyrant of Brazil is an asso- 
ciate of the marsh deer upon which it js 
known to alight. 

The perching of birds upon animals is not 
altogether an innocent and mutually advan. 
tageous arrangement; like so many rela- 
tions, it has become perverted in some in. 
stances and has a sinister side. The case of 
the kea is well known; this New Zealand 
parrot goes on from eating carrion of sheep 
to digging through the wool and flesh of the 
living animals to get the kidney fat. In our 
Western States, magpies begin by picking 
warbles from the hides of cattle and con- 
tinue by tearing away adjacent tissues; they 
also take advantage of other wounds; and 
in both ways sometimes do enough damage 
to cause death of their victims. Recently 
under stress of winter weather that made 
food hard to find, starlings in flocks have 
imitated the magpies and incurred the wrath 
of the stockmen. 

A few instances have been mentioned of 
birds alighting on other birds and these are 
guides to the heart of our subject of bird 
pickaback. Naturally, large kinds are the 
bearers and smaller ones the riders. As 
noted, ostriches and bustards are sought by 
the ox-peckers. Ostrich stature need not be 
particularized, but it may be well to state 
that bustards are of the size of our wild 
turkey or somewhat smaller. One of them, 
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the crested bustard of East Africa, according 
+) W. P. Pyeraft, is habitually perched upon 
by the rosy bee-eater as a watch post from 
which to capture insects. An interesting 
account of pickabacking, involving storks 
and flyeatchers, may well be quoted from the 
famous explorer Samuel W. Baker. Near the 
3Iue Nile in Abyssinia, he writes: 

During the march over a portion of the country 
that had been cleared by burning, we met a remark- 
ably curious hunting-party. A number of the com- 
mon black and white stork were hunting for grass- 
hoppers and other insects, while mounted upon the 
back of each stork was a large copper-colored fly- 
catcher, perched like a rider on his horse, keeping 
a bright look-out for insects, which from its elevated 
position it could easily discover....I watched 
them for some time; whenever the storks perceived 
a grasshopper or other winged insect, they chased 
them on foot, but if they missed their game, the fly- 
eatchers darted from their backs and flew after the 
insects like falcons, catching them in their beaks, 
and then returning to their steeds to look for an- 
other opportunity. 

Some birds should be accustomed to pick- 
aback, as they begin young. Who has not 
seen domestic chicks, or peepies, climbing 
about or resting upon a reclining hen? 
When she gets up and begins to walk, how- 
ever, they cannot stick but despite every ef- 
fort slide off, breaking the fall by flapping 
their little wings. The same chick behavior 
is seen in related birds, as the bobwhite and 
ruffed grouse, and may be generally char- 
acteristic of the grouse-quail-partridge alli- 
ance. The young of certain water birds suc- 
ceed better as jockeys, riding their parents 
who can swim so much better and faster than 
they. Birds manifesting this habit are the 
grebes, loons, and swans. In 1672, Nicolas 
Denys wrote that great auks carry the young 
on their backs and take them as far as the 
Bank—presumably the Great Bank off New- 
foundland. 

It seems possible that parental aid may be 
in some instances extended to young that are 
well grown. One further step would result 
in similar collaboration among adults. There 
are apparent illustrations of both of these 
traits. As to the first, George H. Mackay, a 
New England sportsman of the highest 
veracity, wrote in the leading American orni- 
thological magazine on the ‘‘Behavior of a 
Sandhill Crane’’: 

While shooting near Madelia, Minnesota, one au- 
tumn day some years ago (Oct. 1 or 2, 1873), my 


companion, Mr. Horace Paul, 
slightly wounded with a rifle ball at long range an 


Thompson of St. 


immature Sandhill Crane (Grus mexicana) which 
with several others was resting on the prairie. At 


the report they all flew away except the wounded 
bird and one other which apparently was its parent. 
The wounded bird, after a number of unsuccessful 
attempts to fly (assisting itself by first running, 
accompanied by the parent which kept beside it), 
finally succeeded in rising some ten or fifteen feet 
from the ground, but it evidently could not long 
sustain itself in the air. The parent bird, perceiv- 
ing this, deliberately placed itself underneath the 
wounded one, allowing it to rest its feet on her back, 
both birds flapping away all the while. In this posi- 
tion she actually succeeded in bearing it off before 
our eyes for quite a distance to a place of safety, 
where we would not follow it. It was one of the 
most touching examples of parental affection in a 
bird that has ever come under my observation. 


The other illustration, attributable to no 
individual, and not as clear cut, may be 
worth citing from the authority of Forest 
and Stream in which it appeared. It alleges 
assistance in flight to a wounded member of 
a flock of Canada geese. 

It is undeniable that the young of certain 
birds ride their parents and that some adult 
birds habitually perch upon stationary or 
even slowly moving animals, including larger 
members of their own order. The question 
remains whether any birds are carried by 
their fellows in full flight. Folklore says 
they are; science does not know. 

According to Ernest Ingersoll, ‘‘The Ara- 
wak Indians of Venezuela relate that their 
ancestors obtained their first tobacco plants 
from Trinidad by sending a hummingbird, 
mounted on a crane, to snatch and bring 
back the jealously guarded seeds.’’ 

The European quails, smaller than ours 
but with similar short, cuppy wings adapted 
to swift bursts of flight but apparently not 
to protracted migration, nevertheless cross 
the Mediterranean Sea. Unable to believe 
that they do so under their own power, peo- 
ple conceived the idea that they make the 
journey as passengers upon cranes. Pierre 
Belon mentioned this belief in 1555, but it is 
much older, in fact it is traditional. The 
Tartars of Siberia believed that corn-crakes 
were carried southward by cranes. 

Henry J. Van-Lennep refers to small bird 
travel by cranesback in his book Bible Lands 
(1875) but writes as one assuming, rather 
than proving, the fact. He says, in part: 
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We have often been struck with the great number 
of birds, particularly of the smaller species, which 
inhabit Western Asia, as compared with Europe and 
North America. We have so often made this obser- 
vation upon the three continents, that it seems to be 
a fact settled beyond a doubt. The most natural 
explanation of this circumstance lies in the fact that 
the feathered tribe, even those of feeblest wing, have 
an easy road from Palestine, Syria, and Mesopo- 
tamia, by the Isthmus of Suez, and over the narrow 
Red Sea, to their winter-quarters in tropical Africa, 
while nature has provided them with extraordinary 
means of conveyance from Asia Minor southward 
across the Mediterranean, which will presently be 
described. . . . He who is ever mindful of the small- 
est of his creatures has provided them with means 
of transportation to a more genial clime. Many of 
them, indeed, find their way downward from Pales- 
tine into Arabia and Egypt, but this would be diffi- 
cult, if not impossible, where lofty mountains and 
broad seas intervene; and to meet such cases the 
crane has been provided. . . . In the autumn, numer- 
ous flocks’ may be seen coming from the north with 
the first cold blasts from that quarter, flying low, 
and uttering a peculiar cry as if of alarm, as they 
circle over the cultivated plains. Little birds of 
every species may then be seen flying up to them, 
while the twittering songs of those already comfort- 
ably settled upon their backs may be distinctly 
heard. On their return in the spring, they fly high, 
apparently considering that their little passengers 
can easily find their way down to the earth. 


It is not clear whether this author means 
that he has personally seen the phenomenon 
described; another writer implies that he 
has, but he remains unidentified. In a letter 
published in the New York Evening Post, 
November 20, 1880, a correspondent using 
the pseudonym, ‘‘ Phone,’’ writes of ‘‘ The sin- 
gular methods of travel the wagtail adopts 
to cross the Mediterranean Sea.’’ He says, 
“In the autumn of 1878, on the Island of 
Crete, the village priest called my attention 
to the twittering and singing of small birds 
distinctly heard when a flock of cranes 
passed on their southward journey. Upon 
discharge of a gun, three small birds were 
seen to rise from the flock and soon disap- 
peared among the cranes.”’ 

If ‘‘Phone’’ had been George Newbold 
Lawrence, an eminent New York ornitholo- 
gist of the period, or were otherwise identi- 
fied as an accurate and credible observer, we 
should perforce believe that there is some- 
thing in the crane ferrying services. As it 
is, we can only conclude, ‘‘interesting if 
true.”’ 

References, the originals of which have 


not thus far been seen by me, quote a Germs, 
author as saying it is ‘‘believed at (y ss 
that wagtails and other small birds « 
from Europe to Nubia and Abyssinia on ; 
backs of storks and ecranes,’’ and a Swwedi 
traveler as stating that on the Island 
Rhodes ‘‘ where the storks came in flocks 
the sea... he often heard the notes 
small birds, without being able to see ; 
but on one occasion he observed a part 
storks just as they alighted, and saw sever, 
small birds come off their backs.’’ 

As reported in North America on the has): 
of Indian belief, a supposed instance 
crane-assisted migration has various ] 
of dubiety. It was recorded by J. C. Merri} 
an accomplished and reputable bird student 
but only upon hearsay. There is a generg 
belief among the Crow Indians of Montana 
he notes, that a bird, apparently a erebe. 
which they call the ecranesback, arrives and 
departs with the sandhill crane. ‘Ab 
ten or fifteen per cent. of cranes are accom. 
panied by the ‘crane’s back,’ which, as t 
crane rises from the ground flutters up and 
settles on the back between the wings, re. 
maining there until the crane alights.’’ T! 
Cree Indians have a similar story involving 
the white or whooping crane. 

In comment, it must be said that grebes ar 
birds of rather substantial size, and a pound 
or more in weight, which can by no mean 
nestle among the feathers of cranes, and that 
their feet are very ill-adapted to clinging t 
anything. The Indian legend refers to “ 
constant chattering whistle’’ made by th 
alleged crane riders and grebes have no suc! 
note. 

Ernest Ingersoll again contributed an in- 
teresting item to the record, saying: 

Mr. E. Hagland, of Therien, Alberta, wrote to m 
as follows in a casual way, without any prompting, 
in April, 1919: ‘‘One fall a flock of cranes passed 
over me flying very low, and apart from their squaw! 
ing, I could distinctly hear the twittering of sn 


birds, sparrows of some kind. The chirping grev 
louder as the cranes drew towards me, and grew 
fainter as they drew away; and as the cranes wer 
the only birds in sight I concluded that little birds 


were taking a free ride to the south.’’ 


77 


In writing of the Canada goose, John Rae 
the well-known explorer, states: 


The Cree Indians at both these places [Moose and 
York Factories], assert positively that a small brown 
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hird uses this goose as a convenient means of trans- 
port to the north, and that they have been often seen 
flying off when their aerial conveyance was either 
shot or shot at. The little passenger has been 
' ‘inted out to me, but I have forgotten its name. 
Certainly it makes its appearance at the same time 
these geese do, which, by the way, are the only kind 
1t are said to carry passengers. The natives of 
Mackenzie River, more than a 1000 miles to the 
west, tell the same story, so I believe in its 





ne 


the 
north 


In a separate statement Rae says, ‘‘ An in- 
telligent, truthful, and educated Indian 
named George Rivers, who was frequently 
my shooting companion for some years, as- 
sured me that he had witnessed this, and I 
believe I once saw it oceur.’’ 

John Richardson sharpens the details of 
this story but does not, like Rae, affirm that 
he accepts it. His account is: 

The Indians believe that a small finch [the Lap- 
land longspur] (Plectrophanes lapponica) avails it- 
self of the strength of wing of the Hutchin’s goose, 
and nestles among its feathers during its flight. 
When a goose is shot, they often see the small bird 
flying from it. Neither Mr. Rae nor I noticed such 
an occurrence, nor did I obtain a confirmation of it 
from the personal observation of any of the gentle- 
men resident in the country, but it is generally 
affirmed by the Indians. 


A related item involving Maine Indians is 
given by A. F. Gilmore in a book published 
in 1919: 

The old Penobseot Indian who sometimes acts in 
the capacity of guide on my excursions into the north 
woods assures me that his tribe believe that all the 
‘little chip birds’ make the long migrating journey 
by clinging to the backs of the larger birds, strong 
fliers as Loons, Geese, Ducks, Herons, ete., stealing 
a ride as it were. 

What is perhaps only an example of 
“newspaper science,’’ from a St. Louis jour- 
nal in November 1936, alleges that a hum- 
mingbird was found nestled in the feathers 
of a Canada goose shot at Williams Lake, 
British Columbia. 

European geese are mentioned as migra- 
tion aiders in one rather roundabout record. 
A correspondent of the London Field gives 
his recollection of an article in the Newcastle 
Weekly Chronicle to the effect that an Eng- 
lish ship’s captain saw in the Strait of Gi- 
braltar a flock of geese passing from the 
African to the European coast. With the 
glass, small birds about the size of larks were 
seen to rise from the backs of the geese and 


to return. The observation is said to have 
been verified by several people. 

Now for a most circumstantial aceount of 
avian pickaback, involving a smaller bearer 
than any previously mentioned. T. H. Nel- 
son, the correspondent just referred to, had 
it from a Mr. Wilson, foreman on the South 
Gare Breakwater at the mouth of the Tees 
River, England. Wilson said: 

I was at the end of the Gare on the morning of 

the 16th of October [1879] and saw a ‘‘ Woodcock 
Owl’’ [short-eared owl] come flopping across the 
sea. As it got nearer I saw something sitting be- 
tween its shoulders, and wondered what it could be. 
The Owl came and lit on the gearing within ten 
yards of where I was standing, and, directly it came 
down, a little bird dropped off its back and flew 
along the river. . . . We followed the little bird and 
caught it. 
Nelson was shown the specimen, which was 
a golden-crested wren or kinglet, and he 
says, ‘‘I have every reason to believe that 
what I have written is correct.’’ 

Are we, as distant reviewers, to believe 
these tales or to reject them? ‘‘Where there 
is so much smoke, there must be some fire,’’ 
goes the adage, and we may well heed it in 
judging the evidence presented as to birds 
riding upon birds. Knowing that tired mi- 
grants alight upon moving vessels, we should 
not doubt too strongly that they sometimes 
avail themselves of transport by large birds. 
Admitting that this pickaback phenomenon 
actually occurs, we need not grant, however, 
that it is an important factor in bird migra- 
tion. For one reason, small birds always 
outnumber the large and could by no means 
find accommodation on their backs. For in- 
stance, the longspur riders of one of the 
American tales number thousands to the hun- 
dreds of their supposed steeds, the Canada 
geese, and some such disproportion of num- 
bers prevails in every case. Manifestly pick- 
abacking cannot be a major factor in migra- 
tion. Yet as to its simple occurrence, there 
ean hardly be disbelief. 

Legendry is even 
strange beliefs than are younger stages of 
folklore, hence we are not surprised to learn 
that the very widespread European tradition 
of the sovereignty of the wren over all birds 
has a pickaback basis. 


more hospitable to 


The following version is taken from Thompson’s 
‘*Birds of Ireland.’’ ... In a grand assembly of 





296 THE SCIENTIFIC MONTHLY 


all the birds of the air, it was determined that the 
sovereignty of the feathered tribe should be con- 
ferred upon the one who should fly highest. The 
favorite in the betting was of course the eagle, who 
at once, and in full confidence of victory, commenced 
his flight towards the sun: when he had vastly dis- 
tanced all competitors, he proclaimed with a mighty 
voice his monarchy over all things that had wings. 
Suddenly, however, the wren, who had secreted him- 
self under the feathers of the eagle’s crest, ... 
popped from his hiding-place, flew a few inches up- 
wards, and chirped out as loudly as he could, ‘‘ Birds, 
look up and behold your king!’’ 

A German version substitutes the stork as 
carrier. 

Algonquin Indians of America had a simi- 
lar myth relating to a linnet and eagle but it 
had a more practical ending. In a test as to 
which bird could fly highest, the eagle flew 
as high as it could ‘‘when the gray linnet, a 
very small bird, flew from the eagle’s back, 
where it had perched unperceived, and being 
fresh and unexhausted, succeeded in going 
the highest.’’ However, the eagle was given 
the prize because it had carried the linnet on 
its back. 

In the Western Hemisphere, we have va- 


rious birds which temporarily ride otho, 
birds. Hummingbirds of a variety of spec * 
do this in defense of their nesting territorjec 
The Argentine chope, a blackbird closely », 
lated to the boat-tailed grackle previously 
mentioned, according to W. H. Hudsoy 
fights off predatory birds even as large as ¢] 
caracara eagle, ‘‘pouncing down and fastep. 
ing itself on the victim’s back, where it holds 
its place till the obnoxious bird has left jt: 
territory.’’ 

The legends previously referred to 
cerned stratagems to obtain recognition as 
king of birds, but in America we have in rea] 
life a pickaback bird which at every oppor. 
tunity asserts its right to the title ‘‘king,” 
This is the well known bee-martin, or king. 
bird, which attacks other birds regardless of 
size. Crows, hawks, vultures, and eagles, 
look alike to him. Either because of his 
smaller size and adroitness or because he 
really bluffs them, he seldom meets resistance 
Screaming malediction and defiance, he pecks 
at them, pulls their feathers, and literally 
rides them off the field of battle. 





THE CRANE’S BACK 


I notice that in the Forest and Stream of Dee. 23 
you reprint a letter published in the Evening Post 
on the subject of wagtails crossing the Mediterranean 
Sea on the backs of cranes and storks. This has the 
indorsement of the eminent ornithologist von Heug- 
lin, and induces me to report a general belief among 
the Crow Indians of Montana that the sandhill crane 
performs the same office for a bird they call napite- 
shu-utle or ‘‘the crane’s back.’’ This bird I have 
not yet seen, but from the description it is probably 
a small grebe. It is ‘‘big medicine,’’?’ and when 
obtained is rudely stuffed and carefully preserved. 
I hope to have one brought to me soon for identifi- 


cation .... many of their hunters and chiefs have 
assured me that they have frequently seen the birds 
carried off in this way. At these times the bird is 
said to keep up a constant chattering whistle, which 


is the origin of the Crow custom of warriors going 


into battle each with a small bone whistle in his 
mouth; this is continually blown, imitating the not 
of the crane’s back, and, as they believe, preserves 
their ponies and themselves from wounds, so that in 
ease of defeat they may be safely carried away as 


is the napite-shu-utle. The Cree Indians are said to 


observe the same habit in the white crane.—J. | 


MERRILL, Forest and Stream, March 10, 1881, p. 105. 
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THE BRAZILIAN RACIAL SITUATION 


By DONALD PIERSON 


PropaABLy the most significant and far 
reaching event of the past five hundred years 
has been the expansion of western Europe. 
Its ecological, economic, political, and cul- 
tural consequences have extensively modified 
human living throughout virtually the entire 
world and, incidentally, have presented us 
with most of our present social and cultural 
problems. 

Although the general character of the ex- 
pansion of western Europe is familiar, it 
may be useful to recall here some of the 
more important incidents connected with it. 
For instance, extensive explorations and dis- 
eoveries from the fifteenth to the present 
century have made known to large numbers 
of Europeans even the most inaccessible out- 
lying regions. Invasion and conquest, the 
establishment of mandates and protectorates, 
the demanding and obtaining of extraterri- 
torial rights had at the outbreak of the pres- 
ent war brought under European political 
control 84 percent of the world’s surface and 
69 percent of its peoples. Moreover, in the 
course of this expansion, widespread disper- 
sions of population have oceurred. Large 
numbers of Europeans left their homes and 
migrated to other lands, especially to the 
New World, but also to Australia, to New 
Zealand, to South and North Africa, and to 
other areas. At the present time it is esti- 
mated that there are approximately 160 mil- 
lion people of European origin living outside 
Europe. 

As one of the consequences of the several 
attempts of these European peoples to root 
themselves in new habitats, an extensive 
slave trade developed which, combing the 
coasts and interior regions of Africa for 
approximately four centuries, transported 
millions of Africans into the United States, 
the West Indies, and Brazil. And, following 
the abolition of slavery throughout the Brit- 
ish Empire in 1833 and, by 1865, in nearly 
all parts of the world, the development of a 
contract labor system had as one of its results 
the migration of hundreds of thousands of 
Chinese and natives of India into South and 


East Africa (especially into the Transvaal 
and Natal), into Siam, Malaya, the Dutch 
East Indies, Burma, Ceylon, and the West 
Indies. Thousands of other Asiatics subse- 
quently left Asia for the islands of the South 
Seas, the Americas, and other regions. At 
the present time, between 16 and 17 million 
people of Asiatic origin are estimated to be 
living outside Asia. Of East Indians alone 
4,125,000 have migrated beyond the borders 
of India. They now compose two-thirds of 
the population of Mauritius, or approxi- 
mately 150,000; one-half of the population 
of British Guiana, or approximately 145,000; 
one-third of the population of Trinidad, or 
approximately 140,000. In some eases, they 
are supplanting the natives. For instance, 
in the Fiji Islands, the East Indians in 1921 
numbered 60,000, while the Fijians num- 
bered 84,000. In the subsequent sixteen 
years, the East Indians increased approxi- 
mately 29,000, while the Fijians increased 
only about one-half of this number. 

Also incidental to the expansion of West- 
ern Europe was the diffusion of European 
culture over large areas of the world’s sur- 
face until its often subtle influences have 
penetrated, to a greater or lesser extent, even 
the more isolated and remote regions. Euro- 
pean artifacts are now commonly found all 
over the world; for example, the Standard 
Oil can (because of its manifold uses, a 
prized possession of many present-day feudal 
and folk peoples), European rifles, cannon, 
war-ships, airplanes, automobiles, tractors, 
cameras, electric lights, cigarettes, rubber 
goods, and chemicals. European languages 
are now spoken by millions of people outside 
Europe. European clothing has, to a greater 
or lesser extent, supplanted native garb 
throughout North and South America, the 
West Indies, Japan, Hawaii, the Philippines, 
Australia, New Zealand, Turkey, Egypt, 
India, China, and South Africa. European 
religions have now crowded out, or are in 
serious competition with, the native religions 
of the Americas, Africa, Australia, New 
Zealand, the South Sea Islands, China, and 
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India. European ideas, attitudes, senti- 
ments, points of view, and philosophies of 
life have been widely diffused by such human 
agencies aS missionaries, traders, soldiers, 
sailors, colonial administrators, scientists, 
and tourists; by indirect means, like radio 
broadcasts, newspapers, magazines, and 
books; as well as by those native men and 
women who, subsequent to a period of study 
in Europe, have returned to their native 
lands to become powerful centers of ‘Euro- 
pean diffusion. 

But probably the most significant of all 
the events connected with the expansion of 
western Europe, at least so far as its actual 
contribution to this expansion is concerned, 
has been the development of a world-wide 
economic order. This world-wide economic 
order, based upon European manufactures 
and the persistent exploitation of natural 
resources in all parts of the world in order 
to provide the necessary raw materials, has 
involved the operations of a vast commercial 
fleet to carry raw materials to Europe and 
to distribute, in turn, European articles of 
manufacture over all the outlying areas. 

The export from Europe of capital and 
machinery marked the final phase of the 
entire expansion process. It marked the 
final phase because this export of capital and 
machinery resulted in the development of 
manufacturing centers in outlying areas, 
particularly in India, China, South Africa, 
South America, and in other places where 
local production is now coming seriously into 
competition with European manufactures. 
This increasing competition for local markets 
has been jntensified in recent years by the 
counterexpansion of Japan, whose people, 
accepting those elements of European cul- 
ture which were advantageous to them and 
discarding all else, seriously entered the 
markets of the world, at an enormous dis- 
advantage to Europe. All this has led to 
increasingly severe competition between 
European nations for constantly shrinking 
markets, and has contributed in no small way 
to declining profits, to ‘‘frozen’’ credits, 
financial crises, depressions, and wars. 

Since this competition, in all likelihood, 
will not grow less in the future but, on the 
contrary, will probably increase, European 
economic domination of the world is now 


apparently at, or near, an end. Europes: 
ecological expansion began to diminish ea»); 
in the present century, and the sett 
abroad of great numbers of Europeans pr 
tically ceased two decades ago. The ; 
domination of Europe also appears 
suffering serious strain with the rise 
nationalism all along the line of Euro; 
advance—in India, Egypt, Turkey, M 
China, and South Africa. Even if Germay 
with her recent remarkable military dey 
opment, should be able to reshuffle Eur 
political control, it is doubtful if she 
long stem the rising tide of nationalism, 
ticularly in Asia, any more effectively t 
could Great Britain, France, or any other 
imperial power. Only the cultural expan 
sion of Europe, proceeding as it does 
more subtle means, appears to be likely t 
continue indefinitely in the future. 

I have sketched the expansion of Euro; 
in some detail in order to suggest a fruit! 
frame of reference for the study of the con. 
tact of races in the New World. The expan- 
sion of Europe is a distinct historical process 
It constitutes an era of world history wl 
had a definite beginning and which, as care- 
ful observers of the present scene are point 
ing out, is now at, or near, an end. It has 
therefore, a unitary character which makes 
it a thing like any other natural object and 
consequently subject not only to stud) 
terms of itself but also to comparison wit 
other instances of the same type; subject t 
comparison, for example, with the Greek and 
Roman expansions in the ancient world, with 
the so-called ‘‘barbarian’’ invasions of the 
Roman Empire, the Arab migrations across 
north Africa and into the Iberian peninsula 
and the Mohammedan expansion into north- 
ern India. 

Not only is the expansion of Europe, as a 
unit, comparable to other cases of expansio! 
but the varying circumstances and cond 
tions under which it proceeded in different 
parts of the world and at different period 
of time, together with the varying series 
consequences thus elicited, are themselves 
eapable of comparison and, hence, of yielding 
a body of general data. 

The coming together in Brazil of Eur 
peans and native Indians and the subsequent 
importation of Africans were incidents 0! 
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this expansion, as similarly was the coming 
into contact of Europeans and native Indians 
in the United States and the subsequent im- 
nortation of large numbers of Africans into 
that eountry. Since the cultural 

ences of these contacts differed, as well as 
the conditions and circumstances under 
which they took place, a detailed study of 
these variations may conceivably throw sig- 
nificant light upon the precise nature of the 
cultural processes involved and upon the 
ways in which, under given circumstances, 


conse- 


they operate. 

One incident extensively connected with 
the expansion of Europe was the develop- 
ment of a plantation system in several differ- 
ent regions of exploitation. For instance, in 
recent years, huge rubber plantations have 
appeared in Sumatra, the Malay peninsula, 
East and West Africa, and in regions of the 
New World. During the 16th, 17th, and 18th 
centuries, sugar plantations flourished on 
several islands of the West Indies. During 
the 17th, 18th, and the first half of the 19th 
centuries, in particular, huge cotton and 
tobacco plantations dotted the southern parts 
of the United States. During the 16th and 
17th centuries there developed in Brazil, par- 
ticularly at Bahia and Pernambuco, one of 
the world’s first great centers of sugar cane 
production, where a planter aristocracy grew 
rich furnishing sugar for the tables of 
Europe. This commerce eventually became 
so extensive that sugar, which previous to 
its cultivation in Brazil had been rare in 
Europe, became a common article of Euro- 
pean commerce. In 1800, an English smug- 
gler, Thomas Lindley, imprisoned at Bahia, 
looked out over the shipping in the harbor, 
and wrote, ‘‘a degree of wealth, unknown in 
Europe.’’ 

The development of these 16th, 17th, 18th, 
and 19th century plantations in Brazil, the 
West Indies, and the United States created 
an ever-increasing demand for cheap labor 
and eventually led to the importation of 
African slaves on a huge scale. It is esti- 
mated that from 1680 to 1786, 2,130,000 Afri- 
cans were brought into the West Indies and 
the United States. Hispaniola alone is said 
to have received 1,000,000 during the entire 
slave period. Since, following emancipation 
in 1888, all official records of the Brazilian 


slave trade were destroyed, the number of 
Africans imported into this part of the New 
World probably never will be known with 
any exactitude but it was, in all probability, 
greater than the number imported into either 
the West Indies or the United States. Al- 
though the slave trade was presumably abol- 
ished in Brazil in 1831, it is estimated that 
during the quarter century from 1825 to 
1850, 1,350,000 Africans were disembarked 
in her ports. 

The subsequent eareers of these imported 
Africans varied with place and with the cir- 
contact and 
subsequent racial experience. It is for this 
reason that the exhaustive study of the cir- 


cumstances and conditions of 


cumstances and conditions surrounding each 
ease of contact, and the subsequent ecompari- 
son and contrast of cases, conceivably may 
throw significant light upon the problems, 
practical as well as theoretical, growing out 
of race contact, problems which, with in- 
creasing speed of communication and the 
consequent shrinking of the earth’s surface, 
are coming each year to be more and more 
acute. As an important part of this exten- 
sive study, we may set down here the more 
significant facts regarding the career of the 
African in Brazil. Unfortunately, it is pos- 
sible to cite here only the general outline of 
this career. Those who are interested in the 
detailed investigation upon which these gen- 
eralizations are based will find considerable 
information in the writer’s book, Negroes im 
Brazil. A Study of Race Contact at Bahia, 
(University of Chicago Press, 1942). 

Of particular significance is the fact that, 
although probably more Africans were im- 
ported into Brazil than into any other region 
of the New World, the Negro, like the Bra- 
zilian Indian before him, is apparently dis- 
appearing as a racial unit. The general 
tendency throughout Brazilian history seems 
to have been to absorb, gradually but inevit- 
ably, all ethnic minorities into the predomi- 
nately European stock. 

It is true that the mixed-bloods are increas- 
ing, but their increase appears to be at the 
expense of the African and not of the Euro- 
pean. Nor is there growing up in Brazil a 
relatively permanent mixed racial stock, like 
the Macanese in China, the Goanese in India, 
or the ‘‘Cape Coloured’’ in South Afriea. 
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Instead, the mixed-bloods appear to be 
gradually absorbing the blacks, while they 
themselves are increasingly being incorpor- 
ated into the predominately European stock. 

In the development of this general ten- 
dency to amalgamate and to assimilate all 
ethnic minorities, the circumstances and con- 
ditions of colonial settlement played a sig- 
nificant role. In Brazil, unlike the United 
States, few European women emigrated dur- 
ing the first years of colonization. Until 
stable living conditions and a normal dis- 
tribution of the sexes were achieved, the co- 
habitation of Portuguese men with native 
Indian women commonly took place. In this 
way there was assured a population large 
enough to colonize successfully the new fron- 
tier, in spite of the fact that the mother coun- 
try, Portugal, was unable to provide it by 
reason of the drain upon her slender popula- 
tion resources to conquer and to maintain 
the Empire in Africa and the East Indies. 
When Thomé de Souza, in 1549, established 
the first permanent settlement at Bahia, he 
found on and about the Bay of All Saints 
on which the city was built a large number 
of mixed-blood descendants of Portuguese 
sailors and adventurers who for some years 
had been living with the Indians. Many of 
Thomé de Souza’s men took mates from 
among these mixed-bloods; others cohabited 
with pure Indian women. These interracial 
unions, as in Goa and elsewhere throughout 
the Portuguese dominions in the East, were 
subsequently encouraged as a matter of pol- 
icy by the Portuguese state, and the Catholic 
Church, as Gilberto Freyre in Casa grande e 
senzala puts it, ‘‘regularized them into 
Christian marriage,’’ thereby lending re- 
ligious sanction to interracial crossing and 
bringing parents and children within the 
control and discipline of the Church. Thus, 
there gradually grew up and became firmly 
fixed in the mores of colonial Brazil a tradi- 
tion of intermarriage. 

This case of racial intermarriage during 
the precarious days of settlement is not 
unique in the history of European expansion. 
In fact, in those instances in which the sex 
ratio was out of balance, it seems to have 
been universal. The settlement of the United 
States, at least in large part, was not one of 
these cases. But the settlement of South 


Africa by the Dutch, and of India by +), 
English, were accomplished under sim; " 
circumstances. In both of these cases. the 
mixed-bloods were at first accorded the tres. 
ment and the career usually accorded ;; 
progeny of fathers whose normal parent, 
sentiments do not run counter to caste sent. 
ments laid down in the mores. On this fyop. 
tier, as on all frontiers, a new society wa: 
emerging, and the mores which grew up ani 
erystallized into fixed and relatively perm, 
nent customs were the result of the unwit. 
ting and unplanned responses of humay 
beings to the needs of their time and place 

Miscegenation, particularly when linke 
with intermarriage, resulted in bonds of sen. 
timent between parents and offspring which 
hindered the arising of attitudes of rac 
prejudice and at the same time placed th; 
mixed-bloods in a favorable position for 
social advancement. With rise in class 
intermarriage between whites and mixed 
bloods, especially those of the lighter shades 
became increasingly common. 

Thus, endogamy has for some time been 
breaking down in Brazil, particularly along 
the biological borders of the races and, with 
the continued rise of individuals from t 
inferior status group, this tendency is evi- 
dently increasing. It is true that color ani 
negroid features are still symbolic of slav 
origin, and that these racial marks still tend 
to be closely identified with low status, and 
to constitute for this reason an obstacle t 
marriage into the upper classes. But these 
symbols tend to lose their restraining char- 
acter not only in proportion to the degree 
white intermixture increases, but also, and 
more importantly, in proportion to the de- 
gree their traditional meaning is called int 
question, in the case of a given individual, by 
evidences of other qualities associated with 
status in the upper levels of society. 

One should point out in this connection 
that, in general, slavery in Brazil, as als 
to a considerable extent in the United States, 
was characterized by the development of in- 
creasingly intimate primary relations be 
tween master and slave, and that the res: 
tant personal attachments inevitably tended 
to humanize the institution of slavery and 
to undermine its formal character. Thus, 
Brazilian slave society became organized, t 
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a considerable extent, on a familial and per- 
sonal basis. The custom of manumission 
became firmly intrenched in the mores, con- 
stituting, at least under certain circum- 
stances, universally expected behavior. Bra- 
vilian Negroes were thus released from a 
servile status gradually and under circum- 
stances which favored the continuance of 
intimate personal ties already built up. 
Moreover, emancipation sentiment in Bra- 
zil never suffered from a wave of fear like 
that which swept over our South after the 
Negro uprising in Haiti and the disorders 
attendant on the subsequent annihilation of 
the Haitian whites. Neither was it limited 
to any one section of Brazil, but on the con- 
trary penetrated every community. Even in 
Bahia, where the institution of slavery was 
apparently very firmly rooted, individuals 
and organizations possessing prestige in the 
eyes of the community, and including a con- 
siderable portion of the press, took up the 
slaves’ cause. Thus, the ‘‘struggle for con- 
sistency’’ in the Brazilian mores between the 
ideas associated with slavery, on the one 
hand, and the ideas disseminated by the 
Church, the French Revolution, and the 
abolitionists, on the other, went on inside 
each local community where it had in its 
favor the intimate and personal relations of 
individuals who not only lived in close 
proximity to each other but also were bound 
together by intimate ties of family, religion, 
and friendship. Final emancipation came 
about as the culmination of a widespread 
liberation movement which for years had 
dominated the public mind. Thus, the re- 
lease of the last slaves in bondage did not, 
as in the United States, oceur as an incident 
of civil war; nor was the pattern of race 
relations which had grown up and taken 
form during slavery ever submitted to the 
strain of a social upheaval following a crush- 
ing military defeat and the imposition of 
policies of ‘‘reconstruction’”’ from without. 
Thus, the Brazilian white has never at any 
time felt that the black or the mixed-blood 
offered any serious threat to his own status. 
No feelings of fear, distrust, apprehension, 
dread, resentment, or envy, have been stirred 
up, as in the South during and following the 


) Civil War, no sense of unwarranted aggres- 
sions or attacks. 


It is probably for these 


reasons that race prejudice, as it is under- 
stood in the United States, does not exist in 
Brazil. 
function of a racial 
dominant race senses, either consciously or 


For race prejudice appears to be a 
situation in which a 
unconsciously, a threat to its status. 

In general, the present economic status of 
the Brazilian Negro, at have in- 
timately known him in Bahia, is not greatly 
dissimilar to that of the North American 
Negro. Either pure or mixed with the white, 
the Brazilian Negro is represented to some 
throughout the entire occupational 
However, as one might expect, con- 


least as I 


extent 
seale. 
sidering his original slave status, his rela- 
tively disadvantaged position upon receiving 
his freedom, and the comparatively brief 
time he has been able to compete on more or 
less equal terms with the white, the Brazilian 
Negro is still concentrated in the low-pay, 
low-status employments. 

It is possible that the Brazilian blacks and 
mixed-bloods, lacking as they do in most 
cases the profound sense of inferiority which 
has long been characteristic of the Negro in 
the United States, particularly of the mixed- 
bloods, have been less activated by personal 
ambition and consequently have not per- 
haps, as @ group, risen in class as rapidly as 
has the Negro in the United States. Feeling 
themselves less under the necessity of demon- 
strating to a hostile white world their indi- 
vidual talents and abilities, they have not 
been driven by the same powerful incentive 
for social advancement. 

But it is exceedingly important to note 
that this rise in class on the part of the Bra- 
zilian blacks and mixed-bloods, when it does 
occur, is recognized not merely inside the 
Negro world, as is largely the case in the 
United States, but by virtually all members 
of the Brazilian community. 

In Brazil, there is no deliberate segrega- 
tion as one ordinarily finds where races have 
been embittered for a long time; residential 
distribution of the racial elements is largely 
the consequence of economie sifting. Such 
isolation as does exist is in large part due to 
differences in economic and educational level, 
or to the Negro’s identification with African 
cultural survivals, particularly the fetish 
cult. For the assimilation of the Africanos, 
particularly in the five principal centers of 
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Negro coneentration—Bahia, Recife, Maran- 
hao, Rio de Janeiro, and the interior of 
Minas Gerais—while now far advanced, is 
not yet complete. African cultural elements 
still persist, particularly the attitudes, senti- 
ments, and ideas associated with religious 
practices, thus setting apart to some extent 
a portion of the black population. 

Lynching and the rape of white women by 
colored men are unknown, ‘‘passing’”’ is un- 
necessary, and circumstances are not or- 
dinarily conducive to the appearance of the 
personality known as the ‘‘marginal man.’’ 

Since, then, the blacks, the mixed-bloods, 
and the whites do not constitute endogamous 
occupational groupings, the social structure 
in Brazil is not that of caste. Nor does the 
Negro in Brazil appear to be, as he is in the 
United States, developing into a highly self- 
conscious racial minority in free association 
with, but not accepted by, a dominant racial 
majority. Instead, the entire organization 
of society tends to take the form of a freely 
competitive order in which individuals find 
their social position on the basis of personal 
competence, individual achievement, and 
fortuitous accident, rather than on the basis 
of racial descent, a fact which is perhaps 
best reflected in the saying commonly heard 
at Bahia, ‘‘A rich Negro is a white man, 
and a poor white man is a Negro.’’ 

The Brazilian racial situation is, then, 
sufficiently distinct from those racial situa- 
tions in many parts of the world where a 
national or racial minority, like the Euro- 
pean Jew, or the North American Negro, 
for example, is in free association with, but 
not accepted by, a dominant national or 
racial majority, and from the racial situation 
of India, where the social order is entirely 
organized on the principle of caste, to con- 
stitute, along with perhaps the Hawaiian 
racial situation and certain others, a distinct 
type namely, a multi-racial class society. 


Although Brazil seems never to hay; 
a formal racial policy, the traditions 
havior which grew up under the infly 
of immediate and unreflecting respo) 
the conditions and circumstances of ¢ 
life gave rise to an informal racial 
or racial ideology, which underlies and ¢ 


consistency to the mores, and appears 


active consciousness only when the more 


are questioned from without and individ 
seek to make reasonable and to defend ¢ 
eustomary conduct. This ideology is 
haps best summarized in the phrase 


monly heard at Bahia, ‘‘ We Brazilians ay 


becoming one people.’’ 
Thus the race problem in Brazil (in so 
as there can be said to be a race problem 


in large measure identified with the resis. 


tance which an ethnic group offers, 


believed to offer, to eventual absorption int 


the predominantly European stock. 
This does not mean that there are nos 
distinctions in Brazil. Neither does it m 


that there is no discrimination, that whites 
freely accept Negroes in marriage, or that 


the Negro’s conception of his role is in 
cases identical with his status. Prejud 
exists in all parts of Brazil. But, with 1 
possible exception of certain areas of 


south, where the arrival in comparative) 
recent years of numbers of immigrant peo- 


ples with alien attitudes and sentiments | 
perhaps modified to some extent the origi 
Brazilian mores, it is class, rather than ) 
prejudice. It is the kind of prejudice w! 
one finds inside the ranks of the Negro int 
United States. The significant fact rer 
that wherever the original Brazilian 
prevail, a man of color not only may, 
reason of individual ability, personal 


petence, or favorable circumstance, impro' 
his status, but also enjoy recognition of this 


achievement on the part of white men 
of the community as well as black. 
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THE UNITED FRONT 


By HARRISON HALE 


Tue year 1943 marked the bicentennial of 
the birth of both Antoine Laurent Lavoisier 
(August 26), Frenchman and Father of 
Modern Chemistry, and Thomas Jefferson 
(April 13), author of the American Declara- 
tion of Independence. A friend and con- 
temporary of these distinguished men was 
Pierre Samuel du Pont de Nemours, a 
Frenchman who later became an American 
and exerted a lasting influence upon the his- 
tory and industry of our country. These 
three, Lavoisier, Jefferson, and du Pont, may 
be considered as symbols of our science, gov- 
ernment, and industry; their cooperation 
presented a United Front for the advance- 
ment of civilization and the welfare of man- 
kind. 

As Jefferson was a statesman, vitally in- 
terested in science, so Lavoisier was a scien- 
tist who gave much of his time and effort 
to serving his country, only to lose his life 
by the guillotine during the troublous days 
of the French revolution. Lavoisier, too, was 
well-to-do and trained as a lawyer, but was 
also a scientist. He did not practice law, for 
he loved science and at the age of twenty- 
three won a medal for a paper on the best 
method of lighting the streets of Paris. His 
accuracy led him to doubt the Theory of 
Phlogiston, especially since the use of the 
balance showed a gain in weight in burning 
rather than a loss when the products were 
collected. The theory stated that phlogiston 
was given off when a material burned. He 
felt sure something must be taken up in 
burning and so when Priestley discovered 
oxygen on August 1, 1774, Lavoisier, before 
reaching his thirty-first birthday, interpreted 
the discovery, named the new gas, and soon 
became the master mind among the chemists 
of his day. His study of the elements and his 
clearly written textbook not only won the 
support of the chemists of the time but en- 
titled him to be called the Father of Modern 
Chemistry. Priestley’s discovery which 
Lavoisier interpreted marks the beginning 
of modern chemistry—at almost the same 
time as the birth of the American Republic. 


Lavoisier served on countless boards for 
the advancement of the welfare of the people 
of France, and used his scientific knowledge 
to give his country the best gunpowder then 
known. 

Since Thomas Jefferson was born April 
13, 1743, he was only thirty-three when he 
wrote what is declared by Chinard to be ‘‘not 
only a historical document,’’ but ‘‘the first 
and to this day the most outstanding monu- 
ment in American literature.’’ That so 
young a man, born and raised on the frontier 
of the Colony of Virginia, could have done 
this indicates not only innate ability of a 
high order, but also well-directed study and 
rigorous training. The fact that he spent 
two years at the College of William and 
Mary and was at home not only in Latin and 
Greek but also in several modern languages 
is not so much of an explanation as that 
made by his biographer in the Encyclopaedia 
Britannica, ‘‘Industry and scholarship were 
the secret of his success.’’ He ‘‘disciplined 
himself to habits of study.’’ 

His background was good ; his father, Peter, 
was forceful and well-to-do, though not rich, 
and his mother, Jane Randolph, was from 
one of the most distinguished families in the 
Province. But he knew than lan- 
guages. He knew enough of higher mathe- 
matics that ‘‘throughout life he made prace- 
tical use of the caleulus.’’ As he himself 
said, ‘‘Nature intended him for the tranquil 
pursuits of science, in which he found in- 
finite delight,’’ and to which he longed to 


more 


return. 

But there were so many demands upon 
young Tom Jefferson that science could only 
share his attention and contribute to make 
him a well-rounded, vigorous, efficient man 
without whom our country would not have 
existed just as it does today. Many states 
are in the area acquired by the Louisiana 
Purchase, for which Jefferson was responsi- 
ble. He was ‘‘notable for his efforts to 
secure scientific exactitude.’’ His knowledge 
was broad and included many fields. Ad- 
mitted to the bar at twenty-three, he became 


233 
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a successful lawyer but did not practice long, 
for he had to look after his thousands of 
broad acres with more than one hundred 
slaves. He designed a more efficient plow, 
understood mapmaking, and knew something 
of paleontology, ethnology, and botany. He 
is recognized as the Father of our National 
Architecture. For eighteen years he served 
as President of the American Philosophical 
Society with headquarters at Philadelphia. 

Jefferson served as a member of the Con- 
tinental Congress, the Virginia legislature, 
Minister to France, Governor of Virginia, 
was the first Secretary of State, the second 
Vice-President, and the first President to be 
inaugurated in Washington. He lived for 
fifty years to a day after the signing of the 
Declaration of Independence. 

He was a great democrat, believing in the 
people and their judgment when based on 
education. ‘‘He formulated as perhaps no 
other American of his generation, an educa- 
tional policy for a democratic state.’’ 

Jefferson, as Minister to France, and 
Lavoisier were both friends of Pierre Samuel 
du Pont de Nemours, only four or five years 
their senior. Du Pont was a man of energy 
and influence, loyal to the King and ap- 
pointed to numerous positions of honor and 
service. Jefferson considered du Pont the 
leading man of France. Of Lavoisier, du 
Pont said, ‘‘I have never known a man more 
willing to sacrifice fortune for friendship or 
the public weal.’’ 

In 1787, two years before Lavoisier’s great 
La Traité de la Elémentaire Chimie was pub- 
lished, sixteen-year-old Eleuthére Irénée du 
Pont, son of Pierre Samuel, began work at 
the Arsenal under Lavoisier and remained 
there for nearly five years until Lavoisier 
was transferred to the Treasury. 

Darker years followed ; Lavoisier was exe- 
euted for no real reason, both Pierre and 
Irénée du Pont were arrested, their printing 
business was ransacked and their lives were 
in danger. Then the father decided that the 
family should move to the land of promise, 
America, where Victor, Irénée’s_ older 
brother, had already gone. 

After a voyage of ninety-one days the du 
Pont party of seven adults and six children 
reached Newport, Rhode Island, on New 
Year’s Day, 1800. Many ambitious plans of 
the senior du Pont did not prove practical. 


Then after nearly a year Irénée went | 
ing one day with a French-born, Ameries 
artillery officer. The hunting was eo 
soon the ammunition was gone. In by 
more the quality was found to be poor 
though the price was high. This gaye 
idea which sent young du Pont back ;. 
France to seek financial support for 
venture and machinery for his powder » 
Successful in his efforts, he was back 
America by July. A site had to be ¢ 
After due consideration the Broom 
four miles west of Wilmington on 
Brandywine, was selected. The wil 
growing in this vicinity, which would ; 
excellent charcoal for black powder, are s 
to have been one factor in the decision. E ] 
du Pont, his wife and three children m 
the crude stone farmhouse their home, Np 
far away the powder plant was built. 
first this was called Lavoisier Mills 
Irénée because they ‘‘would never have b 
started but for his kindness to me.’’ 

The skill and energy of the founder n 
the mills successful, furnishing powder 
fine quality. Jefferson, then President of 
United States, recommended that pow 
should be bought from du Pont. In the Wa 
of 1812 and in every other war of this co 
try since that time, the du Pont Compan 
has been a chief source of munitions. 

Resting on the principles clearly set forth 
by Lavoisier, the science of chemistry has 
steadily grown in breadth and importan 


United with the skill, business ability, and 
forcefulness represented by du Pont, it has 
produced an industry bringing countless 


products for the benefit of all men. 
In 1816 Jefferson wrote the following t 
du Pont senior, who had returned to France 


‘*Enlighten the people generally and tyranny 


and oppression of both mind and body wil 


vanish like evil spirits at the dawn of day.” 
This generation faces a crisis in the 

? ; . y 
world’s history and an unparalleled oppor- 
tunity. To meet it we need the United Front 
given by the ability and vision of broai- 


minded, liberty-loving statesmen, such 4 
Jefferson, the scientific spirit of accurac) 


S 


shown by Lavoisier, and the efficiency an 


resourceful daring of businessmen like E. | 


du Pont. And these must be supported by 


intelligent men and women everywhere. 
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THE NEW HENRY GEORGE 


By G. R. DAVIES 


WHILE we are not at all likely to accept 
the totalitarian philosophy, the experience 
of Russia may nevertheless serve to teach us 
a lesson in theoretical economics. It is a 
lesson which has been pointed out before, but 
which has never been regarded as important. 
Of all our economists, perhaps Henry George 
came the nearest to suggesting it, but he 
failed to see its full implications. 

When the Russians adopted modern cost 
accounting methods for their ambitious cor- 
porate system, they made the simple discov- 
ery that the cost of human services—wages 
of management and labor—by no means 
equaled the value of produced income. If, 
however, all items of capital equipment, such 
as real estate and machines, were accorded 
their imputed earnings, then accounts bal- 
anced. In other words, as we well know from 
our own experience, the cost of production, 
in the broad meaning of the term, is repre- 
sented by the earnings of capital and labor. 
Theoretically, in perfect equilibrium mar- 
kets, a unit of labor, land, and machinery 
each gets the value it adds to total produc- 
tion. 

But this matter of costs is only prelimi- 
nary to the essential point of the discovery. 
Conventional economies has always assumed 
that private earnings may be broadly classi- 
fied as payments for personal services and 
payments for saving. To us, payments for 
saving are as necessary and as justifiable as 
payments for services. It is the theoretical 
aspect of this conclusion that the Russian 
experience questions. 

If a corporate system could start its books, 
as the Russian system did, without the usual 
credits to owners of private capital, it would 
absorb the earnings which we call interest, 
dividends, and the ‘‘unearned’’ portion of 
profits. It then would have ample savings 
without paying for saving. However, if it 
began in conformity with free enterprise, 
and built its corporate structure by crediting 
investors, then its capital earnings would 
eventually go to investors, even though tem- 
porarily plowed back. And it would be 


obliged to hold out the attractions of interest 
or dividends further investment. 
Practically speaking, system thus 
lished could not be materially changed. 


to insure 


a estab- 

Just what percentage of total production 
is theoretically allocated as capital earnings 
we do not know. Undoubtedly it varies from 
one country to another, and from one stage 
of development to another. Moreover, it 
could be modified by withholdings or bo- 
But on the 
eated by our own experience, such earnings 


nuses. basis of markets as indi- 
probably would have approximated 30 per- 
cent in the early days and 25 percent in 
recent times, while normal savings shortly 
before the Great Depression were estimated 
at 20 percent. If these estimates are correct, 
collectively we have been paying investors 
25 percent of our aggregate income to induce 
them to save 20 percent of it. But the high 
cost of saving guarantees relatively free com- 
petition, and prizes for the winners. On 
farms and in highly competitive small busi- 
But un- 
earned increments and monopolistic profits 
should round out the aggregate payments for 


nesses these prizes may be small. 


saving. 

The principle involved in capital earnings 
has an interesting relation to the theories of 
Henry George and the so-called single tax. 
Henry George argued that the earnings of 
land in effect a tax which indi- 
viduals levy upon society, and which should 
be recovered by the single tax. But he failed 
to note that the original earnings of land 
provided funds for the early stages of capi- 
tal investment. And these investments in 
turn, combined with land rent, supplied 
later capital. Consequently it may plausibly 
be argued that in the aggregate practically 
all capital earnings are theoretical deriva- 
tives of land rent, though over the years 
individuals may have confused the issue by 
buying and selling the properties which yield 
these earnings. Capital, therefore, may be 
said to possess an effective taxing power. Its 
levies may be called a natural tax, because 
they arise naturally from an equilibrium 


represent 
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market. Obviously this natural tax could 
not now be recovered by an enlarged single 
tax without destroying free enterprise. 
Moreover, the taxing power of capital may 
be defended on grounds of expediency. But 
at least it emphasizes the truth of the tradi- 
tional religious principle that wealth is a 
trust fund. 

The fact of capital’s natural tax helps to 
explain some of the phenomena of history. 
In a new country free enterprise doubtless 
stimulates a rapid rate of progress, inasmuch 
as it offers large bonuses to successful ty- 
coons. But as the country matures and 
wealth settles in the hands of an hereditary 
class, the incentive to take risks lessens. As 
markets become complex, as inherited capital 
loses its initial spirit of enterprise, as dimin- 
ishing investment returns are experienced, 
and as depressions become common and ex- 
treme, free enterprise systems tend to pass 
over into plutocracies, dictatorships, or mili- 
taristic empires. 

The earliest records of civilization, written 
on the clay tablets discovered by archeolo- 


gists in the Tigris-Euphrates Valley, rey 
free enterprise in full bloom. But yar; 
retarding factors, such as those just m, 
tioned, produced rebellions, wars, and , 
pires. Then progress slackened. 
Through the centuries of economic hist 


free enterprise has been revived again a) 


again in frontier areas, or in old areas by ; 


influence of improved transportation. ) 


in each new frontier, as a rule, business } 
climbed to higher levels of invention 
power, and has often revived old reacti 
centers. 
lationism, new geographic frontiers sh 


keep us busy for a generation or two, assw 
ing the usual clashing of rival imperialisms 


After that, only the frontiers of new scie 
will remain. 
yield enlarged investment funds, that 
paralysis of enterprise may again ensue 
If modern democracies are to escap 


historical fate of free enterprise systems 


there must be an advance in social scie 


comparable to that which has occurred in t! 


natural sciences. 
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SCIENCE ON 


SOIL ACIDITY—A NUTRIENT 
DEFICIENCY 

Som acidity has long been considered a 
dangerous soil condition for plant growth. 
This accusation has resulted, however, as 
recent researches show, because of fallacious 
jeductions from correct observations rather 
than from experimental establishment of the 
fact. 

When the application of lime as calcium 
carbonate or oxide reduced the degree of soil 
acidity and simultaneously improved the 
crowth of plants, this observation led to the 
belief that the one of these two concomitant 
phenomena was the cause of the other. It 
was this common fallacy of logic, namely 
that of ascribing causal connection between 
contemporaneous manifestations, that has 
for years been responsible for the conclusion 
that soil acidity per se is dangerous. It has 
also led to the persistence of the equally 
erroneous corollary that soil neutrality must 
be beneficial. 

Research studies in the Department of 
Soils, College of Agriculture, University of 
Missouri, show that soil acidity per se is not 
injurious to plant growth within the limits 
of degrees of acidity common in soils. When 
the clay fraction of the soil takes on hydro- 
ven to give acidity other elements of positive 
electrical charge but of nutrient value are 
viven off. It is then the deficiency of nutri- 
ents, or plant starvation, that is detrimental 
to the crop when the soil becomes acid. It is 
the exit of the nutrient elements rather than 
the advent of the acidity in the form of hy- 
drogen ions that is the cause. Liming is 
beneficial because it applies calcium, which 
is a plant nutrient, rather than because its 
carbonate neutralizes the acidity. 

These facts have been demonstrated by 
using carbonate compounds of elements other 
than calcium, particularly of sodium, a non- 
nutrient for plants. Neutralization of the 
soil acidity by the carbonate of sodium is not 
as beneficial as is the application of calcium 
carbonate. This demonstrated the fallacy 
in ascribing the beneficial effects of applied 
limestone to its acid-neutralizing property. 
That it is calcium that exerts the beneficial 
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effect 


plants on acid soils with caleium compounds 


has been demonstrated by fertilizing 
that do not neutralize acidity; for example, 
with calcium chloride and calcium sulfate. 
These were beneficial to the crop growth even 
though there was no reduction in the degree 
Consequently, the ad- 
dition of the calcium and not the reduction 
in the degree of soil acidity is the beneficial 
factor in lming. 

It has also been demonstrated 


of acidity of the soil. 


that 
erowth creates significant degrees of acidity 
the nutrient 
The plant’s contribu- 


crop 
by its removal of elements or 
ions from the elay. 
tion of hydrogen to the clay and the removal 
by consumption of other positively charged 
elements replaced by the hydrogen as an 
exchange was the action making the soil acid. 
Removal of nutrients from the soil either by 
plants or by leaching waters brings on the 
acidity of the soil. We have been focusing 
attention on the entrance of the hydrogen 
to the disregard of the loss from the soil of 
the many plant nutrients that are exchanged 
in letting the hydrogen take their place. 
Furthermore, soil acidity, or hydrogen in 
the soil, is beneficial in moving nutrients into 
the plants. 
stant soil conditions as to nutrient supplies, 


Spinach was grown with econ- 


but in one crop series the reaction of the soil 
was acid while in another it 
Chemical analyses of the crop showed the 


was neutral. 
spinach grown on the acid soil to be well 
supplied with the soil-borne caleium and 
Analyses were not made for all 
The crop had less oxalate than 


magnesium. 
the elements. 
that required to make all the calcium and 
magnesium insoluble or indigestible. The 
spinach grown on the fertile acid soil was a 
deliverer of good concentrations of these two 
mineral nutrients. 

The spinach crop grown on the fertile neu- 
tral soil was quite the opposite. The concen- 
trations of calcium.and magnesium in this 
vegetable were much The oxalate 
concentration was so high that it would make 
insoluble, not only all the calcium and mag- 


lower. 


nesium in these greens, but also additional 
calcium in other foods that might be mixed 
with the spinach in the stomach. 
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Research has thus clearly demonstrated 
that the natural acid condition of the soil is 
largely a case of nutrient deficiencies. It 
has also demonstrated a more efficient use 
by the crop of the applied nutrients when 
such applications allow the soil to remain 
acid. Much remains to be worked out about 
the relation of soil reaction to plant nutri- 
tion, now that we can approach the task in 
terms of these newer experimental facts. 

Wo. A. ALBRECHT 


STANDARDS 


Ir materials for industry and finished 
products for consumers were permitted to 
vary without restriction in design, size, and 
quality, life would become markedly more 
complicated, unsatisfactory, and expensive, 
and our standard of living would fall. Con- 
sequently both industry and large buyers 
have increasingly developed standards and 
specifications for the goods they make and 
buy. L. F. Adams and P. L. Alger in Indus- 
trial Standardization have defined standards 
as ‘‘accurately defined processes, sizes, quali- 
ties, and tests of materials and equipment 
that have been generally agreed upon by 
makers, users, and the public as proper and 
desirable for general use.’’ Such standards, 
they believe, have four distinct values: 

They educate. They set forth ideals, or quality 
goals for the guidance of manufacturers and users 
alike. They are invaluable to the manufacturer who 
wishes to enter a new field, and to the naive pur- 
chaser who buys a new product. 

They simplify. They reduce the number of sizes, 
the variety of processes, the amount of stock, and the 
paper work that largely account for the overhead 
costs of making and selling. 

They conserve. They save the losses of defects, 
left-over pieces, and inadequate tooling that must 
accompany odd-lot manufacture, by allowing large- 
seale production of standard designs. Each step in 
this direction justifies better tooling, more careful de- 
sign, and more precise controls, all conserving both 
time and materials. 

They certify. They serve as hall-marks of quality 
of inestimable value to the advertiser who points to 
proven values, and to the buyer who sees the accred- 
ited trade mark, nameplate, or label. 


It might be supposed that science does not 
march with the conservatism of standards 
but only with the innovations of discovery 
and invention. But science does play a part 
in the establishment of standards, particu- 
larly of those dealing with performance of 


products. As an illustration, let us eons 
liquid household insecticides, which 
of a highly refined kerosene in which ¢ 
insecticidal substances are dissolved 
which are sold under innumerable 
names. 

Not so many years ago the buyer of ‘ 
juice’’ had no assurance that Better Pp 
Bane, to coin a name, consisted of anyt! 
more potent than perfumed kerosene 
bought whatever the druggist had for <¢ 
and hoped for the best. The National \s 
ciation of Insecticide and Disinfectant \J 
facturers felt uneasy about this situation ; 
set up an Insecticide Scientific Committ 
establish standards for reputable man 
turers. Because chemical testing met] 
were not adequate for evaluating per! 
ance, biological tests or assays had to be 
against insects. As a result of about 
years of cooperative research on reari) 
test insects, test methods, and _ statist 
analysis of results, the NAIDM has adopt 
a standard of performance for liquid | 
hold insecticides against house flies. 

Every testing laboratory now uses 
‘“Official Test Insecticide’’ supplied by 
NAIDM as a Standard with which to « 
pare the performance of the insectic 
be evaluated. In a prescribed manner a 
under controlled conditions the Official T 
Insecticide is sprayed into a large cul 
chamber containing vigorous house flies t 
are neither too young nor too old. After 
ten minute interval, the operator opens + 
chamber and enters it to pick up and ¢ 
the flies on the floor, which are dead or par 
lyzed. Then the whole procedure is repeat 
on another group of flies, spraying the ins 
ticide to be evaluated. 
made of both the standard insecticide : 
the unknown. Next day the dead flies : 


} 


counted and the mean mortality caused | 


the standard and unknown is determined 
The NAIDM decided that a salable insecti- 


cide should kill on the average as many fi 
as the standard. Such an insecticide co 
be labeled Grade B. 
potent enough to kill more flies than 


standard, it might be labeled Grade A or 


Grade AA depending on the difference 


kill between the standard and unknown 
The result of the general adoption of this 


Repeated tests at 


If the insecticide was 
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ard of performance has been to raise 


stand 
1 to level out the quality of most brands 
Now if 


of liquid household insecticides. 
John Doe finds ‘‘Grade AA”’ on a bottle 
formerly a can) of Better Bug Bane, he can 
he reasonably sure that he is getting some- 
thing for his money. 

The story does not end here. 
Better Bug Bane may have bought the 


Ol 


The buyer 
of 
product to kill cockroaches or bedbues in- 
The label says it is good 

Will a test on house 
Five 


stead of house flies. 
for both; but is it? 
flies give the answer for other insects? 
vears of research sponsored by the NAIDM 
went into a study of this question. The 
answer is ‘‘no.’’ One insecticide may be best 
for roaches, another for bedbugs, and still 
another for house flies. Methods for making 
comparative tests against roaches and bed- 
bugs were developed and recommendations 
were made, which may be put into effect 
after the war. Thus standardization may 
induce research and be benefited by it. 
F.L.C. 


NATURAL RUBBER PROJECTS 

Wirut the invasion of the Dutch East In- 
dies by the Japanese, the Forest Service of 
the U. 8S. Department of Agriculture, largely 
in cooperation with the Bureau of Plant In- 
dustry, Soils, and Agricultural Engineering, 
promptly undertook further search and ex- 
periments for natural sources of rubber other 
than the Hevea tree. Less than six months 
after the attack on Pearl Harbor nurseries 
were established in California for planting 
21,000 pounds of guayule seed, which was all 
then available. During the first year 23,470 
acres were planted to guayule in California 
and 831 acres were planted in the other 
southwestern States. Seven nurseries _lo- 
cated in California, Arizona, New Mexico, 
and Texas, and having a combined area of 
3,439 acres will be able to supply the plant- 
ing requirements of the Rubber Director for 
the fiseal year July 1, 1943—June 30, 1944. 

Surveys of available wild guayule in Mex- 
ico and Texas have been completed and har- 
vesting operations of the wild shrub are 
under way. In addition, surveys are being 
made to determine the areas in California, 
Arizona, New Mexico, Texas, and Mexico 
that have suitable climatic, soil, and moisture 


conditions for growing guayule successfully. 
The information provided by these surveys 
is available to all desiring to make experi- 
mental plantings. Technical assistance and 
nursery stock have been given to several 
South American countries, seeds for experi- 
mental purposes have been supplied to a 
number of foreign countries, and the 
Bureaus have carried out cooperative experi- 
mental plantings in Mexico. 

From native, cultivated guayule shrubs 
in California in 1942 a total of 440 
tons of guayule rubber of high quality was 
extracted. ror 
many experiments on properties of the rub- 
ber obtained, but neither the planting nor 


the processes of extracting the rubber have 


frown 


This quantity is enough 


yet been on a sufficiently large and varied 
justify a regarding 
guayule as a competitor of the Hevea tree 


scale to conjecture 
or the recent synthetic processes discussed in 
the January issue of The Scientific Monthly. 

It has long been known that the ordinary 
gvoldenrod is a source of a natural rubber (of 
course, different plants different 
rubbers) that might possibly be of commer- 
Accordingly, the bureaus in- 


produce 


cial interest. 
terested in organized an 
program of 650 


and Savannah, 


natural rubbers 
coldenrod 


Waynesboro 


experimental 
near 
Contracts covering land prepara- 


acres 
Georgia. 
tion and crop cultivation were entered into 
with owners of the better types of cotton 
land. The investigations under way include 
also the adaptation of standard equipment 
in planting, harvesting, and drying the 
leaves of goldenrod. 

Another possible source of natural rubber 
is the Russian dandelion (kok-saglyz). It 
was found in the preliminary experiments 
carried out in 1942 that the this 
plant yield about five percent rubber. These 
results stimulated the planting of 700 acres 
last year in thirty-five test fields distributed 
from Oregon to Vermont. 

A part of both the goldenrod and the Rus- 


sian dandelion crop raised last year was har- 


roots of 


vested at the proper stage for rubber pro- 
duction in order to extract a few tons from 
each for experimental purposes. The mag- 
nitude of the problem of securing natural 
rubber from plants that can be grown in the 
United States, and the vigor with which this 
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problem is being attacked, are indicated by 
the fact that the Forest Service expended on 
its Emergency Rubber Projects in the fiscal 
year ended June 30, 1943, a total of $20,752,- 
801.—Digest of part of the report of the 
Chief of the Forest Service, Lyle F. Watts, 
for 1943. 


EXPLORER OF CELESTIAL SPACES 

YALE UNIVERsITY was fortunate in having 
on her staff for more than twenty years two 
of the most distinguished astronomers of our 
time, Ernest Brown and Frank Schlesinger. 
Both were devotees of austere and exacting 
branches of their science ; both enriched them 
with important new methods and devices; 
both rose to unquestioned primacy among 
living workers in their fields. The recent 
death of the second prompts this account of 
the work which has given him a lasting place 
in the annals of his science. 

His special field, the astronomy of position, 
is as much an art as a science. Its main 
problems—where the heavenly bodies appear 
to be, where they are, and how they are mov- 
ing—may be solved in principle by simple 
geometrical means. Its methods have gradu- 
ally been perfected until they are accurate 
to one part in a million or better; but the 
quest for such precision unveils many un- 
suspected errors. To distinguish between 
those arising from the inevitable, but acci- 
dental, imperfections of observations and 
those which can be got rid of only by improv- 
ing the conditions of observation requires 
skill in applied mathematics and statistics; 
to find the causes of the latter demands a 
thorough study of every detail of the appa- 
ratus, including the psychology of the ob- 
server ; to devise ways of avoiding or correct- 
ing them needs also inventive skill; and to 
organize a program of research so that results 
of the highest precision can be obtained effi- 
ciently and at a minimum cost of labor and 
money is a matter of engineering and eco- 
nomic management. In all four of these 
capacities Schlesinger was a master. 

His opportunity came in 1903, when the 
Carnegie Institution sent him to the Yerkes 
Observatory for photographic observations 
of stellar parallax—in plain English, to mea- 
sure the distances of the stars. The primary 
need here is to measure the position in the 


heavens of the selected parallax star. ys; 
reference to fainter reference stars jy th, 
background, and with all possible precis 
Visual observations with the heliometer we 
more precise than by any other method +) 
known, but they were extremely labor; 
About the year 1900 it became evident ¢) 
still more precise observations could be ; 
by photography. 

The gelatine film of an ordinary pq, 
sticks to the glass with amazing tenacity. ¢ 
that measures of good star images are relia) 
to 1/10,000 of an inch or better. ‘Ty 
the benefit of this accuracy, many precay. 
tions are necessary in the taking, in the 
surement, and in the reduction ealewlations 
Schlesinger’s methods set the standarjs 
which have been, and still are, employe 
thousands of parallax determinations 
many observatories during the past 
five years. No substantial improven 
upon them have yet been devised. 

Some of these methods were of his 
invention. For example, if the plate is 
posed long enough to get good images of th: 
faint reference stars, that of a brieht star 
will be too over-exposed and fuzzy to 1 
sure. Schlesinger cured this by mounting 
above the plate a small metal disk wit 
adjustable open sector, which was spun 
idly. This cut off the light of the bright star 
except for a series of short flashes. 
series of snap-shots produced a star imag 
which, with proper adjustment of the sect 
was as small and sharp as the images of t 
other stars, and proved to be as accurately 
measurable. This simple device has ena! 
the observation of thousands of naked-eye 
stars, even the brightest. 

The measures on the plates have to be re- 
duced to a common standard. This was 
formerly done by calculating a correction 
formula for each plate, and then applying 
it to the parallax star. Schlesinger showed 
by simple algebra that the desired result 
could be obtained directly by taking the dit- 
ferences between the measured position 0! 
each reference star on the plate from the 
standard and averaging them in a particular 
way with the aid of factors called ‘‘depen- 
dences.’’ With fifteen or twenty plates t 
work up, this saved a great deal of time. 

In 1905 Schlesinger was called to the diree- 
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torship of the Allegheny Observatory, and 
took an active part in its reorganization. 
Generous aid was provided by the people of 
Pittsburgh and the vicinity, the Observatory 
was moved to a new and favorable site, and 
a great telescope was installed. At such a 
time, it was even truer than usual that the 
primary need of an observatory is a first- 
elass director. Schlesinger’s peculiar gifts 
came into full play—his foresight and sound 
judgment in choosing fields of work, and his 
erasp of their essential requirements both in 
instruments and methods. The great refrac- 
tor was designed exclusively for photo- 
eraphie work, and is still the most powerful 
existing instrument for its purpose. With 
this he began an extensive program of obser- 
vations for stellar parallax, which is still 
being continued at the Observatory. It was 
found that the city smoke, though dimming 
the brightness of the stars, had no ill effect 
upon the sharpness of their images, and the 
long series of Allegheny parallaxes, now 
more than 1500 in number, are of very high 
accuracy. 

One feature of this program illustrates his 
scientific conscientiousness. The minute and 
unavoidable errors in even the best observa- 
tions once in a while make a calculated paral- 
lax, which would be small anyhow, come out 
negative. This is an absurd result. Parallax 
observers are human, and the temptation is 
very strong to take a new set of observations 
on the star in the hope of Fetting a more 
reasonable result. To throw away the old 
value and substitute the new would be scien- 
tifically immoral, but Schlesinger realized 
that even to take the average of the old and 
new results is not really playing fair. It 
amounts to correcting those cases in which 
the errors of observation make the result 
come out too small and ignoring the equally 
numerous cases when they make it come out 
too great; and this vitiates the general aver- 
age. Therefore Schlesinger left ‘‘ warts and 
all’’ in his list and kept on observing more 
stars. 

Much excellent spectroscopic work was 
also done at Allegheny by Schlesinger and 
his associates, and the orbits of many spectro- 
scopic double stars were determined. The 
formulae which he developed for the precise 
calculation of these orbits are still in general 


use. Special mention should be made of his 
work on the eclipsing binary u Hereulis— 
one of the very first instances in which the 
actual sizes, masses, and densities of a pair 
of stars were deduced exclusively from ob- 
servation. He was the first to point out (in 
1909) that when the brighter star of such a 
pair is going into eclipse the unobscured 
portion of its disk will, on the average, be 
moving away from us, owing to its rotation; 
and contrariwise when it is coming out, an 
effect that has proved to be of considerable 
importance. 

Turning to less technical matters one may 
reeall the smile with which he used to tell 
how an unexciting paper, ‘‘The Orbit of 25 
Serpentis,’’ came from the printer with the 
title ‘‘The Orbit of Twenty-five Serpents’’ 
the most sensational astronomical headline 
on record! 

In 1920 Schlesinger was ealled to Yale, 
where he remained as Director of the Obser- 
vatory for twenty-one years. He found a 
long-established astrometric tradition, which 
he continued and expanded in two directions. 
A photographie refractor of 26 inches aper- 
ture was installed at Johannesburg, South 
Africa. With this instrument the parallaxes 
of more than 1600 southern stars have been 
observed, under the direction of Dr. Alden. 
This major contribution to knowledge has 
had interesting by-products, including sev- 
eral cases where a star has been found to be 
in orbital motion about the center of gravity 
of itself and an invisible companion. 
Schlesinger’s last contribution in this field 
and one of the most valuable to astrono- 
mers—is found in his general catalogues of 
stellar parallaxes, in which the results of all 
observers are collected, critically examined, 
corrected for their minute outstanding 
errors, and combined into mean values. The 
preparation of such a work demands the 
highest degree of knowledge of the subject, 
and impartial critical judgment. Subse- 
quent studies have not only confirmed his 
conclusion that his catalogued values are, on 
the average, systematically correct within a 
thousandth of a second of are, but have 
shown that the probable errors assigned to 
their individual values substantially repre- 
achievement 





accuracy—an 
A star having a 


sent their real 
almost without precedent. 
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parallax of a thousandth of a second of are 
is at a distance of about 200,000,000 times 
the distance from the earth to the sun. 

Schlesinger’s second main activity at Yale 
was the planning and preparation of the 
great photographic catalogues of star posi- 
tions. Accurate determinations of the ap- 
parent places of stars in the heavens could 
formerly be made only by visual observations 
with the meridian cirele. But such observa- 
tions are laborious and costly, and it is much 
more economical, as well as more accurate, 
to determine a smaller number of reference 
stars in this way, and then use photographs 
to fill in the others between them. Here 
plates covering a large area in the sky have 
a great advantage. About the same number 
of stars are required per plate as reference 
points whether this is large or small; hence 
the total number of such points needed to 
cover a given large zone of the heavens varies 
inversely as the area of the plates. 

This raised a set of new problems, for 
example, to design lenses for wide-angle 
cameras so that accurately measurable star- 
images could be secured all over the plate; 
to extend the methods of reduction so as to 
take account of many terms which were 
negligible on small plates and important in 
large ones; and to devise economical methods 
for handling the enormous amount of mea- 
surement and calculation involved. 

Special measuring engines were designed 
to handle the larger plates with precision, 
and special and very ingenious methods of 
reduction were developed. 

With the ordinary measuring-engine, the 
observer looks into an eyepiece, and turns a 
micrometer screw to set a fine ‘‘wire’’ 
(spider-thread) on the magnified star-image. 
Then he draws his eye back, reads the mi- 
erometer head, and writes down his result. 
This demands re-focusing the eyes three 
times for each measure, and the resulting 
eye-strain prevents any one from measuring 
habitually for more than an hour or two per 
day. 

Schlesinger designed a simple optical sys- 
tem attached to the eyepiece, such that an 
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enlarged image of the star-image and 

were projected down on a white surface » 
the same distance from the observer’s o, 
as the micrometer head and the record-sheo: 
The number of hours of measurement per 
day could then be approximately double) 





with no increase of fatigue—and so the wo, 
‘“*bottle-neck’’ in the whole scheme was 
widened. 

The results were impressive. The nip, 
volumes of Yale Zone Catalogues so far py 
lished contain accurate positions of mo: 
than 91,000 stars; while catalogues includi; 
55,000 more are in various stages of prey 
ration—an amazing output for a singel 
servatory of moderate resources. The pr 
cision of these observations considerab]; 
surpasses that of the older catalogues ob. 
served by other methods, and the hours 
observing and computing-time were ver 
much less. 

The economic efficiency, as well as 
accuracy, of the Yale Catalogues gave hin 
justifiable satisfaction; yet he generous) 
insisted that the Lick Observatory, at whieh 
the meridian observations had been made t 
determine accurate and up-to-date positions 
of the reference stars for the first catalogu 
had made fully as great a contribution to it 
as Yale had. 

The large plates used for the later series 
cover so great an area of the sky that enoug! 
reference stars may be found among thos 
which have already been accurately observed 
so that this special collaboration is no longer 
necessary. 

Nineteenth-century observations of refer- 
ence stars could not be used for determining 
the positions of other stars, not because the 
earlier observations were inaccurate, but be- 
cause the stars themselves had moved in th 
interval. The Yale Proper Motions, by com- 
parison with the older observations, give ac- 
curate values for the motion of many thou- 
sands of stars. Only a very small part oi 
the store of information contained in them 
has yet, in these troublous times, been evalu- 
ated. The rest will be Schlesinger’s monu- 
ment. 
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BOOK REVIEWS 


THE OLD WORLD ROBIN* 

Tue old saying ‘‘good things come in small 
nackages’’ applies very well to this unpre- 
possessing little book. Students of bird be- 
havior who have been looking forward to the 
appearance of David Lack’s study of the 
robin may be disappointed with their first 
impression of it, but they will soon become 
convinced that any meagerness it may have is 
in its format and binding and not in its con- 
tent. In a sense, this work, based on a num- 
her of consecutive years of intensive observa- 
tion of one of the commonest and most 
popular of European birds, is a European 
counterpart of Mrs. Nice’s study of the song 
sparrow in this country. Both are very rich 
in detail, in the sort of factual minutiae that 
are not elsewhere available; both are char- 
acterized by an underlying pattern that 
serves to give coherence and significance to 
what would otherwise be merely a mass of 
unrelated, or at least, uncoordinated items 
of information. Lack’s book is, in addition, 
much better reading from the literary view- 
point. 

To a large extent, Lack’s observational data 
are based on marked, individualized birds, 
and have therefore a definiteness and pre- 
cision all too rare in field biology. This, to- 
gether with the author’s inclination to see 
the problems in the material at all times and 
to extend his thinking from the limits of his 
notes on a single species to wider horizons, 
makes the book stimulating and provocative 
as well as informative. In his first chapter, 
Lack outlines his methods of trapping and of 
individual marking of birds, and describes 
the aviaries in which he kept some indi- 
viduals for special observations. Then he 
proceeds to discuss, with illuminating effect, 
innumerable topics centering around the 
main ones of song, fighting, pairing, court- 
ship, reproduction, territory, migration, food, 
plumage pattern, age, recognition, and tame- 
ness. To take, for example, the first of these 
larger subjects—that of song; we are given 
some detailed data and stimulating queries 


' * The Life of the Robin. David Lack. 6 illustra- 
tions. 200 pp- May, 1943. 7/6d net. H. F. & G. 
Witherby. 


on the song period, the individual variation 
of song, the audible versus the inaudible parts 
of song, song in relation to territory, female 
song, song as a preventer of fights, ‘‘battle 
when 


musie,’’ singing for mates, singing 
alarmed, mimicry, the significance of song in 
late summer, and the question, ‘‘is song in- 
herited or acquired ?”’ 

A final chapter, ‘‘A Digression Upon In- 
worthwhile philosophie, 


stinet,’’ makes a 


retrospective summation of the type of prob- 
lems dealt with in the earlier chapters. All 
through the work one is impressed not only 
with the author’s intimate acquaintance with 
the robin, but also with a wide range of lit- 
erature immediately bearing on his subject. 
Literary sources also provide a cultural set- 
reflections of an educated man 


ting for the 
upon one of his humbler, but much eared for, 


fellow mortals. 

The reader of this review may be 
tioned that the robin is not our American 
thrush, Turdus migratorius, but the quite dif- 
ferent, much smaller, Old World bird tech- 
nically designated Erithacus rubecula. Bib- 
liographical references are listed by chapters 
at the back of the book, and there are two 
indices, one to species of birds, and one to 


cau- 


persons mentioned in the text. 
HERBERT F'RIEDMANN 


CANCER RESEARCH REVIEWED* 

The Biochemistry of Malignant Tumors is 
a sincere and painstaking attempt to review 
and to integrate the findings of research in 
the problems of cancer. The literature for 
the past twenty-five years is well covered 
through 1941; 5,000 references are quoted 
within 950 pages. The title of the book is 
somewhat a misnomer, for it is actually an 
annotated bibliography of many phases of 
cancer research, including fields which can 
be placed under biochemistry only by very 
broad definition. A more critical evaluation 
of many subjects and apparently contradic- 
tory individual findings is curtailed by the 
attempt to make the volume too inclusive, 

* The Biochemistry of Malignant 
Stern and Robert Willheim. 951 pp. 
Reference Press. 


Kurt 


$12.00. 


Tumors. 
1943. 


43 
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as well as by the authors’ acknowledged lack 
of first-hand experience in many of the fields. 
These and many other criticisms that can be 
made of the book are recognized in the 
authors’ disarming preface. Most of the ten 
chapters terminate with brief, conservative 
summaries in which no attempts are made 
to introduce or to advocate any cancer the- 
ory. 

The book will be useful and stimulating to 
the worker actively engaged in experimental 
oncology in that it refers to original sources 
in a multitude of subjects and furnishes gen- 
eral conclusions reached by the authors of 
the original papers. For the casual reader, 
however, greater critical evaluation is desir- 
able ; for the expert, the material is presented 
too incompletely to be used without reference 
to the original reports. Symposia by experts 
in individual fields would be more informa- 
tive for the general scientist, and a complete, 
up-to-date Index Oncologicus is a real need 
of the workers in cancer research. 

It is of interest to indicate some of the gen- 
eral conclusions reached by the authors after 
the examination of almost 5,000 papers and 
books written by over 3,000 individuals. One 
is immediately struck by the lack of defini- 
tive generalizations. The reader cannot but 
wonder at the contradictions and the appar- 
ent paucity of conclusions from the large 
amount of work already performed. In the 
reviewer’s opinion, the great differences in 
etiologic factors and in the biology of differ- 
ent tumors is so striking that cancer, as 
Ewing and others have stated, must be con- 
sidered as a great group of diseases rather 
than as one entity. Our knowledge about a 
sufficient number of separate neoplastic dis- 
eases has not reached the stage of analysis 
prerequisite for a coherent synthesis of the 
information about neoplasia in general. 
Viewed from this standpoint it is unavoid- 
able that, in any compilation of the informa- 
tion available at present, the real advances in 
specific lines of investigation and on specific 
neoplastic diseases be obscured by attempts 
to formulate conclusions concerning cancer 
in general. 

The Biochemistry of Malignant Tumors is 
the only book of its type available in the 
English language; it will prove of definite 
although limited value as an annotated bibli- 
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ography. Typographical errors are frequey; 
and, considering the price of the book, +} 
format is poor. It is hoped that this wor: 
will be a stimulus for further and improve 
additions to the literature of experiment, 
oncology—a need felt by many of the work. 
ers in the field. 


MicuHaeu B. Sumxry 


FIRST AID THAT AIDS* 


THERE is now available a modern text oy 
first aid which is truly comprehensive an) 
splendidly maintains that rarely achieved 
balance of being neither too technical nor 
elementary. This is an advanced guide 
goes well beyond the majority of previous 
works on the subject, many of which 
had to sacrifice accuracy to remain 
mentary. The style is lucid, brief, and pre. 
cise without being dogmatic. The edit 
have presupposed intelligence and attentio 
on the part of the reader, which is a refresh. 
ing attitude in first aid texts. 

The book is comprehensive, including ; 
that needs to be known for the wise app! 
tion of first aid as an emergency measure 
Included is a brief consideration of the gen- 
eral principles of first aid, a short discussion 
of normal human anatomy with emphasis 
the functional aspects of structure, the prin- 
ciples of bandaging, the management of va- 
rious forms of wounds, control of shock and 
of hemorrhage, the immediate care of burns 
and frostbite, the problem of transportation 
of injured persons, discussion of fractures, 
aid in respiratory emergencies and visceral 
injuries, head and central nervous system 
injuries, medical emergencies, and specific 
consideration of the field problems of gas and 
bomb air raids. The editors have called upon 
seventeen of their associates in the 
medical specialties at the University of Illi- 
nois College of Medicine for chapters dealing 
with problems within their special fields 
Thus, the work is unusually authoritative as 
well as being more comprehensive in scope 
than any other previous text in this field seen 
by the reviewer. 

According to the preface, the editors pre- 
pared the text primarily for the instruction 
of medical stadents. It is also an invaluable 

* First Aid: Surgical and Medical. Warre! H. 
Cole and Charles B. Puestow. Illustrated. xxiv +»0! 
pp. 1942. $3.00. D. Appleton-Century Company. 
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source of practical information for physi- 
cians, many of whom are decidedly rusty on 
questions of first aid. Admittedly, quite a 
few of the procedures suggested are defi- 
nitely beyond the scope of non-medical first 
aid enthusiasts. Far better temporary neg- 
lect than over-zealous ill-advised therapy! 
However, the authors recognize this hazard 
and repeatedy stress the importance of exact 
knowledge before attempting to do anything 
at all. It is their contention that the cure 
for ‘‘a little knowledge is a dangerous 
thing’’ lies not in maintaining a state of ig- 
norance but in extending education. In this 
concept we heartily concur. The more in- 
formed an individual is, the more fully aware 
he is of his limitations. The book, therefore, 
should not be limited in its usefulness as a 
textbook for medical students or a refresher 
volume for physicians; it can, and should, be 
extensively employed as a text in college 
courses where first aid, elementary anatomy 
and physiology should be subjects required 
of all students. The ignorance of presum- 
ably ‘‘educated’’ persons regarding the 
structures and functions of their own bodies 
is appaliing. This ignorance makes the task 
of physicians in maintaining health much 
more difficult than need be. 

Splendid and liberal illustrations not only 
clarify the text so that no confusion of intent 
is possible, but definitely add much valuable 
information. In time of peace, the tremen- 
dous incidence of accidents makes the knowl- 
edge of first aid valuable to all; in time of 
modern war, with the threat of civilian bom- 
bardment always present, training in first 
aid becomes a civic obligation. 

Epwarp J. STIEGLITZ 


MEDICAL SCIENCE* 


TuIs book represents the product of an 
ambitious undertaking, namely, a survey of 
the history of medicine, the etiology, patho- 
genesis, pathology, diagnosis, and treatment 
of disease, and a consideration of the field of 
public health, with all its ramifications. It 
is designed primarily for the student nurse, 
but suggested by the authors as of value to 
the graduate nurse, laboratory technician, 
social worker, and others in similar fields. 


* Introduction to Medical Science. Gulli Lindh 
Muller and Dorothy E. Dawes. Illustrated. 454 pp. 
1943. $3.00. W. B. Saunders Company. 
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In many respects, the book succeeds ad- 
mirably in its purpose. In general, the chap- 
ters on diagnosis of disease are excellent, 
being comprehensive and clear, as is the dis- 
cussion of therapy. The section on control 
and prevention of includes sum- 
maries of the federal and state health pro- 
grams, measures for the control of food and 
water, industrial hazards, and other impor- 
tant public health problems. However, the 
subjects of bacteriology and immunology are 
given insufficient attention in this text. All 
infectious diseases are grouped under a brief 
consideration of ‘‘endogenous toxins’’ in the 
chapter on causation of disease. Here, noth- 
ing is said about predisposing factors, routes 
of infection, or the interaction between the 
same organism and host depending on the 
site of entry of the former. In the same 
chapter, allergy is very cursorily treated, 
and a misleading statement is made in the 
description of anaphylactic shock, as a ‘‘ phe- 
nomenon related to hypersensitivity, except 
that it manifests itself as a spasmodic con- 
traction of smooth muscle.’”’ 

Bacteriological diagnosis is incompletely 
described, and the differences in procedure 
depending upon the type of organism, stage 
of the disease, presence of secondary in- 
vaders or normal flora, and other factors, are 
largely ignored. An example of this is the 
statement on page 221, ‘‘the typhoid-dysen- 
tery group of organisms is isolated by cul- 
ture on Endo’s medium, and then identified 
by macrosecopical agglutination in immune 
sera,’’ which is certainly an over-simplifica- 
tion of a complex method. Similarly, the 
discussion of therapy by immune sera is in- 
adequate. The subject is not put on a rea- 
sonable basis. Further, little is said about 
dosage, time or route of administration of 
immune serum as affecting the success of its 
action. The same criticism may be made of 
the discussion of serological procedures as an 
aid in diagnosis; the Wassermann test is out- 
lined as if the reaction were specific, as is the 
heterophile agglutination test for infectious 
mononucleosis. There is no good outline of 
the fundamental bases of antigen-antibody 
reactions as a preliminary to presentation 
of their applications. It might be argued 
that it is not the purpose of this book to dis- 
cuss applications of bacteriology and im- 


disease 
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munology in detail. It is apparent, however, sis, mutation, and the basic facts of genet} 
that chemical and other types of tests are de- The biology and physiology of sex detery). 
scribed much more adequately. For ex- nation are considered in a broad and ¢| 
ample, the colloidal gold test receives a page ough account. The fourth chapter consi 
and a half of explanation, including a chart the question of how genes act: the moder 
and color plate. concepts of growth and development. }| 
The book is an undoubted contribution to recent research is cited here and woven jn; 
nursing texts. It would be greatly improved a well-connected story. | 
by revision of the sections dealing with bac- A long yet highly condensed chap} Bit 
teriology and immunology to give a more traces the embryological development 
fundamental approach to these subjects. A man. Should the book be used as a text, { 
glossary or explanation of technical terms chapter especially will require much ‘‘tea 
would be of considerable value. ing.’’ It is an excellent over-view of embry. 
The illustrations for the most part are ex- ology without, however, much genetics. This 
cellent. The book is well bound and printed. is not the fault of the author, of course, a 
Matcotm H. SouteE a commendable attempt is made to tie iy 
genetics wherever such knowledge is ayail- 


GENES AND THE MAN* able. aga 

TAKING as his thesis the concept that man The last chapter is on growing old. Ex wie 
is intelligible only as we perceive what has ternal and internal factors are consider 
made him as he is, and that thus genes and _ and, as throughout the book, the relative in- als 
chromosomes are important to us only be- portances and interactions of heredity and A 
cause of the effects they produce during the environment are carefully assessed. 
eourse of growth and development, the au- A few specific points may be mentioned 
thor of this stimulating volume proceeds to The book is beautifully illustrated, and 
trace the sweep of an individual’s develop- the whole remarkably free from typographi- wie 


ment and progress from their beginnings in eal errors, although some do oecur. An O¢ 


the protoplasm and genes through maturity sional doubtful statement is met with. 0 


. . 970A AQ ‘ » cave £6 vey 17 
to decline and death. The welding together Paee 158 the author says ‘*. . . more hw mi 


into a single connected storv of the events of genes have been detected in the X than ina 


genetics, embryology, and physiology is a the rest of the chromosomes eombined,”’ a to 
laudable though difficult undertaking, but Pronouncement with which few students 0! Mat 
Doctor Glass has made a noteworthy success human heredity would agree. Grey eyes an _ 
of it. The book is critical and thorough, and considered the heterozygote between brown _- 
its underlying philosophy may be illustrated and blue. In —— the normal distribu- a 
. ? a 4 ‘J . or ay ae re 7 T] ] thie 

by a statement made by the author in connece- "0 Curve resulting In the F, genera 
tion with the study of mitosis: “‘We should {70m multiple blending factors, the aut! mn 

‘ c a § c would 

be on our guard lest we take a very superfi- fails peat eo cecigith result whe 
° < “ In . 2A ra og 7a é Ys) a) 
cial knowledge for real understanding.’’ ia ab Bers: ages <0 gener een red 


The book is a highly successful attempt 
bring together into an understandable mosa pK 
the too often separated fields of genetics, em- the 

; yology, physiology, < xdicine. TI! ia 

* Genes and the Man. Bentley Glass. Illustrated. bryol 8 physiology, and medici 
386 pp. 1943. $3.50. Teachers College, Columbia author is to be congratulated. ie 
University. LAURENCE H. SNYDER the 


The book starts with a readable and under- 
standable account of cells and cell division. 
Then follows a concentrated chapter on meio- 
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War of Words 
The new Scientific Monthly deserves approval for 
both the practical and the metaphysical in its con- 
tent. For example, population problems (Sax) pre- 
nt wishful thinking, while mathematical problems 
Birkhoff ) promote basie thinking. Both approaches 





seem essential to the solution of imminent human 
problems. As to population, parthenogenetic preg- 
nancy and hormones in reproductive controls are 
a vi ly suggested by the results of mammalian re 
search as possible in a ‘‘new world order.’’ But in 
any new order ‘‘we need more of the scientific 
method,” says Professor Sax, ‘‘particularly in the 
feld of social relations and human conduct,’’ as 


leit 


against ‘‘abandoning rational thought and reverting 


to mysticism’’ in our currently chaotic social evolu 
tion. To this end we shall have to resort to meta 
physics to overcome the serious lack of synthesis in 
scientific thought. Technique is not enough. 

At present our publications are too much framed 
by the professional interest of the specialist who 
jealously guards his ‘‘discipline,’’ however trivial. 
There has thus developed what Peter Carmichael has 
well called, in his criticism of Irving Langmuir’s 
social philosophy, a ‘‘cavalier attitude’’ toward the 
controversial metaphysical problems of epistemology 
by which a scientific synthesis is possible. Science 
has, indeed, acquired dire and divers delusions of 
grandeur because of which, in the words of Isaiah 
Bowman, ‘‘the critical spirit is having a hard time.’’ 
Mathematical theory is so buried in the clouds of the 
infinite and infinitesimal as to let the so-called 
‘*social sciences’’ erect a Tower of Babel, upon what 
Thorstein Veblen has satirically called the ‘‘ hedonis 
tie caleulus,’’? and get away with this confusion of 
tongues by calling it ‘‘scientific.’’ 

It is here, in the heart of the most acute meta- 
physical controversy, that science should fearlessly 
face the problems of politics and religion in seeking 
truth, not wholly for its own sake, but as that which 
shall make men free in their social relations. Yet 
there is no scientific discipline professionally devoted 
to such an inclusive synthesis as seems essential if 
scientists are to escape the just criticism heaped upon 
them for their grand isolation from social problems. 
Some publication, where wishful thinking can be 
overcome in controversy over elemental issues, will 
have to arise and shine with a beam which will guide 
us to safe landing in the port of some common de- 
nominator. The Scientific Monthly has recently by 
no means avoided such subject matter and it is to be 
hoped it will open its pages to every possible dispu- 
tation over the general perspective and orientation 
of science in its social setting. 





COMMENTS AND CRITICISMS 


In such developments the editors can hardly hope 


to confine the ‘‘experimental section’ of the 
Monthly to a few pages of editorial review of 
‘*Seience on the March.’’ Science is essentially an 
unfinished business; and a periodical that is read by 
a professionally diverse clientele is surely such as can 
best promote progress in synthesis. We would pros 
titute science to publish a mere heterogeneous com 
pendium of technological information. We cannot 
keep out of the foxholes of intellectual (moral) dis 
putation if we hope to help in keeping out of the 


foxholes of war which science has so fearfully im 
plemented.—Alden A. Potter. 
Inflation 

I have just read the January issue of The Scien- 
tific Monthly and when a fellow has done a good job, 
I want to tell him about it. You and your staff have 
turned out the best issue that I can recall. I find 
every article of interest—which is more than I can 
say of some. Congratulations!—Otto Watts. 

Deflation 

Incidentally, I would not have you think that I 
consider The Scientific Monthly an attractively pro 
duced journal from the point of view of format. On 
the other hand, I consider it one of the poorest. 
What I wanted to say is that its present format is 
an improvement upon the old. If I may say so I 
think that one of your principal defects is the paper 
you use. Now, it would seem to me, would be a 
good time to change to a more attractive ‘‘war 
time’’ paper. But don’t let me get involved in 
re-arranging the format of another journal. I only 
have one life-time, and I’ve misspent too much of 
that already.—M. F. Ashley Montagu. 


Headline and Explanation 
I am indeed pleased with the reference to Johns 
Hopkins University in the January issue of The 
Scientific Monthly. I also find other things of 
special interest in it. What I do not like is the 
3ut no doubt 


Isaiah Bowman. 


type used in the title of the magazine. 


you are experimenting with that. 


Many thanks for your letter of January 5 and the 
kind remarks you made regarding the contents of 
The Scientific Monthly. 

You are the first member of the Association who 
has objected to the type used on the cover of the 
Monthly. Since the two words Scientific and 
Monthly appear to be of equal importance and both 
of them are rather long, we must either put one 
above the other or use such type that they can both 


be on the same line. In advertising I think it is 
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universally agreed that to have one word above an- 
other when they are of equal rank is a bad arrange- 
ment. If we put the two words on a line and have 
type of substantial size, it becomes necessary to use 
something like the Bodoni which was selected. How- 
ever much that may fall short of our ideals, I think 
you will agree that the Table of Contents is now 
legible without so much trouble as readers had in the 
old form.—F. R. M. 


Propaganda? 

Let me question the propriety of giving space in 
The Scientific Monthly for such matter as the article 
by Dr. Alonzo E. Taylor of Stanford University dis- 
cussing the United Nations’ Conference on Food and 
Agriculture. Why was a beneficent conference of 
learned economists such as Dr. Taylor portrays closed 
to the press? Why was the right of Senators and 
Representatives in Congress to be present at its ses- 
sions seriously called in question? 

That policy of its sponsors justifies the public in 
concluding that its real purposes were sinister and 
adverse to American interests. The conference was 
called by politicians and veiled in secrecy by them. 
Its agenda were prearranged by politicians and they 
hid its sessions from the public. 

Dr. Taylor discloses no incentive for secrecy. But 
there obviously was such incentive. Otherwise the 
sessions would have been open. To picture as benefi- 
cent and scientific an international meeting whose 
sponsors were unwilling for the public to know what 
it was doing seems inconsistent. 

Please do not let The Scientific Monthly be made 
the vehicle of secret political propaganda. To do 
so will not enhance public confidence in its utter- 
ances.—Gilbert O. Nations. 


Sound and Fury 

Since your [A. J. Carlson’s] election as president 
of the Association, I have read several of your re- 
cent articles, among them your investigation of 
science in liberal arts colleges as reported in the 
Quarterly of the North Central Association of Col- 
leges and Secondary Schools. 

The conditions that your investigation revealed are 
disquieting. One of your statements attracted my 
attention: ‘‘It is easier to gather dollars for bricks 
than to secure pennies for brains.’’ This statement 
of fact seems to require different remedies than any 
you proposed. Consequently I sketch one for your 
consideration, which has for its purpose very great 
improvement in teaching of all college subjects at 
inappreciable financial cost. It sounds as though 
there were a catch in it, but you know I am not 
subtle. 

The suggestion: Let each college purchase sound 


recording apparatus and make records of thre 

sessions of each instructor without his knowle lg 
the knowledge of the class. Simply let ; 
structor know that recordings will be made some: 
during the year. After the recordings are mad 
the instructor hear his records and decide wh; 
the three is most nearly typical of his work. 





have faculty parties from time to time at which +), 


recordings are reproduced, all of them at least 
during the year. I rest my reputation as pr 
on the prediction that this innovation wou 
promptly result in a great improvement in teach 
I wish you would develop this subject into 
article for The Scientific Monthly. Your 
imagination will detect many advantages of tl 


posal. For example, if an instructor who reads ; 


same lecturgs year after year should contract t! 
he could rest safely at home while the students 
listen without loss to his echo. It suggests | 


bilities for vacations, etc., etc. I have passed th 


\" 


ball to you; please make a run with it.—F. R. M 


I think you have something in your sugges 
I don’t know what the cost would be to each eo! 


for instruments and personnel capable of running 


recording, but I am certain that this met! 


checking up on ourselves would improve the qualit 


of teaching. I think, however, it should com 
from deans and college presidents, but from 
faculties as a whole. 

Let me give you an experience along this 


which shows that even FRM’s mind isn’t so origi 


after all. Many years ago when a prominent 


ple of Freud was on a visit to Chicago propagating 


the extreme psychoanalysis of 50-150 half-hour 
sions with each psychotic patient, with the res 


and diagnosis, etc., not written up until the end, | 


t ( 


raised the question with this doctor, as 
‘*How can you possibly remember all the quest 
you have asked and all the things you have told 


patient during this long period of repeated int 


views? How will you know that what comes out 


the patient’s mind at the later interviews was 1 
put there by you in the early interviews? Until t! 


point is settled psychoanalysis will not becom 


science. Why don’t you make a complete record 


every interview and by studying these records, 


will ultimately know something?’’ The good doct 


shook his head in horror and said, ‘‘ Those inter\ 


are private and sacred; I would not dream of ex] 


” 


ing my patients in the way you suggest. 


I think some of our weak brethren in teaching ¥ 
Bn on¢ 


make similar objections to your suggestion, 


will think about it. I think it is worth thinking 
about and may be developed. It will, of course, b 


a shock to many.—A. J. Carlson. 
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JAMES McKEEN CATTELL 


McKEEN CATTELL born at 


Ponnsvivania, on May 25, 1860, and 


Was 


sancaster, Pennsylvania, on January 


; 1944. in his eighty-fourth vear. He 
* e under favorable conditions and 
naturity at the beginning of a tran 
Sit eriod in American science With 
kine ss of purpose and untiring industry 
),. devoted his whole life to the advancement 
of science, not only in his own field but in 
,; field. If a comprehensive biography 
of Cattell were written, it would be in con- 
siderable part the story of the organization 


American science during his lifetime; and 
ot 


vanization during the past fifty vears were 


the history American science and its 
tten, it would refer frequently to Cattell’s 


ence upon the period. Such statements 

be made so truly of verv few American 
selentists 

Cattell’s father was the Reverend William 


Cattell, professor of classical languages in 


afavette College and president of the insti 
1863 to 
Cattell grew up in an atmosphere of culture 
il intellectual integrity. After his grad 
ition from Lafayette College, in 1880, he 
nt to Europe where he remained for seven 


tion from 1883. Consequently 


ars, a large part of the time in the labora 
rv of Wilhelm Wundt, in Leipzig, where he 
received his Ph.D. degree in It 


fortunate for psychology in America that 


1886. was 


‘attell studied in Leipzig in this period when 
Wundt, then near the zenith of his powers, 
was making of psychology an experimental 
science. 
nd a 


University of Pennsylvania, where he 


In 1887 he was appointed lecturer, 


vear later professor, in psychology in 


promptly established a laboratory and insti 
tuted courses in experimental psychology. 
In 1891 Cattell accepted a call to Columbia 
University, where he organized a department 
psychology and was executive head, also, 
{ the work in anthropology and philosophy 


Columbia promptly assumed leadership 
mong American universities in these fields 
(att 


B 


‘Il was likewise in charge of psychology 
rnard College and was one of the first 
he 
His 


roftessors in Teachers College when it 
a part of Columbia University. 


academe careel st 


dlismussedl from. ¢ inbia Univers 
ostensible ground that he comn lar 

Ol treason DV writing to members ( res 
Mk SUpport of legisiation exXempting Tro} 
combatant servis n Kurope those who } 
consclentious scruples agaimst eneaen 
War Catt brought legal action awains 
Columbia for libel. but the suit was wit) 


drawn upon the agreement by the | 
him a substantial 


This difference bet 


to par 
ween Catte 
bia Universitv had. of course, an 


portal 


influence on his life, but it is of interest her 
throws a strone lie 


Tl differen 


and judemen 


primarily because it 


one of his ¢] 


avose because 


required h lt TO POSIT1O} 


an unpopular 


respecting roreimeyg ] PHS oO} the 1) 


States to bear roreien lam 


aris ot 
he 


above what appeared to be to his advantage 


takine this stand placed his 


principle 


Withou 


the particular 


and stood by 


the 


them nflexibly 


judging of merits of 


admire Cattell’s 


he 


one can only 


defense Ol what be 


bye lieved to 


e 


ve 


‘ 


ls. In 


_ 


ISSLLO, 
unvielding 


right lt 


has been charged, perhaps with some justice 


he 


with 


that fieht, but his disagree 


ments 


enjoved Pa | 
other men 
wersohla 


principle and poliey, rather than on ] 


Like all strong men, he had definite 


matters 
convictions and stood by them 
he 


and based his eOonclUSIONS on the evi 


he 


men. listened to the 


OP TNLOs Ol 


understood it Like all soc mature 


ally 


were on questions oO} 


Like a Wise 


men, he realized that human interests are 
often conflicting and that compromises are 
necessary Like all other men, he doubtles 
at times made mistakes—let the man who | 
hot (lone SO Cast The first stone 

Cattell was a scientist, and as a scientis 
his influence was greatest and wi ve lon 
est. He carried out manv_ researches, he 
Inspired others to engage in scientific 2 
search, and as a scientific statesman he serve 
sclence as a whole. Although these var 
activities grew out from the same roots. tl 
blossoming and fruits were apparently s 
independent of one another that the ! 


1 } 
be considered Separatel 
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J. McKEEN 


S researches in psychology began 
, vears after he became a student 
in Leipzig, in 18838. He published 


three important papers in 1885 which re 


fected the influence of his environment. for 


he approached psychology as an 
the 


experi! ental science, not one in whieh 
mind turns on itself and pursues itself and 
its reflections through the obscure laby rinths 
of consciousness. The following vear 1886 
he published four papers, all on experimental 
determinations of the physiological aspects 
of human mental activities. His series of five 
papers on ‘*The Time Taken up by Cerebral 
Operations’’ filled seventy-two pages of the 
journal Philosophische Studien; they were 
printed in Mind. In 1887 he published but 
one research paper, for this was a vear of 
travel and of his appointment to a position 
in the University of Pennsylvania. In 1888 
he went to England and lectured at Cam 
bridge University at which he opened a 


§ psychological laboratory. This was the vear 


he had the good fortune to marry Josephine 
Owen of London. In this vear also he pub 
lished a research paper in the German 
Philosophische Studien. During this period 
he published fourteen principal! papers. 
After Cattell went to Columbia, in 1895, 
he worked more and more through his asso 
ciates and students. He published several 
papers jointly with others, he introduced his 
students to his methods and inspired them 
with his ideals. He said a few vears ago that 
more than 150 members of the American 
Psychological Association received their 
Ph.D. degrees at Columbia University. 
Among those who remained at Columbia as 
professors and gave this institution leader 
ship in the fields of the mental sciences are 
Edward L. Thorndike, R. S. Woodworth, H. 
L. Hollingworth, A. T. Poffenberger, and 
Arthur I. Gates. With such men carrying 
forward researches along many lines, Cattell 
turned more and more to writing briefer 
reports and digests of his previous work and 
the work of others, reviews of books, ad 
dresses, and expository articles on psy chol- 
ogy and science in general. Several of them 
were published in Science and Popular 
nce Monthly, later The Scientific 
‘hly. We find in his bibliography such 


les as ‘<The Progress ot Psvehology’’ 
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s and tl 
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1914 
1915 
1915 


Hicting Moral Imperatives’’ (1924 


tifie Research in the United States”’ 
‘*Psvchology in America”’ 
he National 
,and ** A Scientifie Approach to Emo 
1934 In addition 


tion | 
1931 
tional 
these a 
rersily 
Si0NWS 1D 


A nu 


(Iresses that have been quoted show tha 


der 1 


Problems’”’ 


rticles hh 
Control 
1919 


mber Ol 


1929 


1922 
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1926 


Eduea 


Government 


c published Two books. Cn 


in 1913, 


the tit] 


and Carnedgue Pe 


eS OT Papers alla ad 


the vears passed Cattell became 
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more and 


more interested in the effects of science upon 


SOCTEeTY 


it. Karly in his scientific life he realized 


port 


as 189 


NClé CC « 


Graham Bell, 


cits an 
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and in general methods ot 


mice of 
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journals 


advaneme 


As ear 


the weekly journa 


1883 hy 


which had run continued defi 


Alexan ler 
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discontinue public 


il finanelal 


OSSOS, 


Improved its quality and in 1900 it was made 


the official journal of the American Assoc 


tion for the Advancement of Se 


and M1 
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ye Catte 


ence. He 


I] edited and maintained hie! 


standards for this journal for nearly fifty 


\ ears. 
scripts 


arrane 


over 2500 issues oft 


In that time they prepared 


ror pI 


ed the 


iblication, read 


material 


60.000 pages of type 


done 


editorial 


work 


+ 


for ne 


Only those 


eonselent 


the 
Lie 


Science, contaming 


W ho hay 
- 


OLSEN 














THE 





realize the immense and lifelong drudgery 
that Dr Mrs. Cattell edlit- 
ing Science. But this is only a part of the 
work of the kind that they did. In 1900 Dr. 
Cattell acquired Thi Popular 
Monthly (Slhce 1908 Th: Neve ntifie Monthly) 
which he controlled until the spring of 1943 
when it the American 
Association for the Advancement of Science. 
In 1906 he 
vear intervals American Men of Science, 


and endured in 


NClenee 


was transferred to 


began publishing at about five- 
the 
seventh edition of which will contain’ bio- 
evraphical sketches of about 34,000 scientists 


and is about to appear from the press. In 


1908 he assumed control of The American 
Naturalist, and in 1915 he established the 
weekly educational journal School and 


Society. 

Cattell 
organizations, having been a member of the 
National Academy of Sciences, the American 
Arts and the Amer- 
Society, American 


was also prominent in scientific 


Sciences, 
ican the 
Association for the Advancement of Science, 


Academy of 
Philosophical 


of which he was president in 1924, and sev- 
eral professional societies. His influence was 
important in every society in which he took 
an interest. For about forty vears he was 
the dominant figure in the American Asso- 
the Advancement of Science, 
official 
its business procedures, guiding its policies, 


ciation for 


publishing its journal, establishing 


and nominating its principal administrative 
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officers. Although many men co 
the the 
period, Cattell was the only on: 


success of Association 

it continuous attention for more 
vears. Ina very real sense he 

tific statesman, seeing clearly th: 
forces at work in the world, orea 
them 
, and supporting similar a 


dlirectine wisely for the 
society 
other men. 

There was another side to Catt 
that of conducting and stimulatir 
editing and 


founding, publishing 


and playing important roles’ in 


sclence his career he est 


Karly in 
his home on an isolated mountain 
the Hudson River. Therm 


There he looked 


looking 


dren grew up. 
elories of the stars at night and do 
elories of the trees by day, partic 
spring and autumn. Below he say 
shine and sometimes the fog on thy 
the 


looked 


vallev, and sometimes, in 


down on a pure white w 
thousands of his Christmas trees s 
That he should have est 


and maintained such a retreat sho 


with jewels. 
of his nature known to but few. { 
hot display emotions SO sacred]\ 
Who ean that he 


Cattell and who can explain the 


sav really ou 


his great abilities and his tireless us 
for the advancement of science ?—] 
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IMPROVED 
INFRARED PLATES 


TT Eastman Type 1-M Spectroscopic Plate has 
















recently been improved to give it higher sensitivity 
and greater contrast without increase in the granular- 
ity. The maximum sensitivity of the plate in the infra- 
red is at approximately 9200A. As in the case of its 
earlier form, the plate should be hypersensitized before 
use. It is of particular interest to astronomers and 
physicists, and to industrial spectrographers for infra- 
red absorption measurements. 

More than one hundred kinds of Eastman Spectro- 
scopic Plates are available. Their properties are de- 
scribed in the booklet, Photographic Plates for Use in 
Spectroscopy and Astronomy. Fifth Edition, a copy of 


which will be sent free on request. 





EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 
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can be 


cured 


Learn the danger signals! 
Get early diagnosis and prompt treatment. 
Delay is dangerous! 


SOCIETY FOR THE CONTROL OF CANCER 


350 MADISON AVENUE, NEW YORK 17, N. Y. 
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THERE ARE STILL 





UNDISCOVERED CONTINENTS 


CotumsBus had a definite goal—a west- 
bound sea route to Asia. But what he 
found was a new continent—a new source 
of Nature’s wealth. 


Modern research also has its goals: it, 
too, discovers new resources. Starting from 
the knowns of science, it charts its voyages 
into the unknown. Behind each voyage is a 
theory that there is a passageway. 


But research doesn’t hold stubbornly to 
its theories. If it finds islands instead of a 
continent, it accepts them, for it expects 
the unexpected. It studies their relation to 
the known lands of science. And on the 
basis of its increased knowledge, it makes 
revised plans for progress. In science there 
is always a continent ahead. 


Just what research will disclose can never 





be forecast. But history has proved that 
from research flow discoveries of value to 
mankind. From Bell Telephone Labora- 
tories there has poured a full stream of 
improvements in the telephone art. 

Bell Laboratories has kept America lead- 
ing the world in telephony. And its re- 
searches have contributed importantly to 
other arts of communication—to the pho- 
nograph and sound-motion pictures, to 
radio broadcasting and television. 

Today, as ever since Pearl Harbor, its 
efforts in research and design are devoted 
to the war needs of the nation. 


When peace comes, its organized teams 
of research scientists and engineers will 
continue to explore and invent and per- 
fect for the improvement of telephony. 


BELL TELEPHONE SYSTEM 
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Two Superb Reports 


On the Amazing Conquests of Modern Science 


Cistis MICAT, 


by Williams Haynes 


Author of This Chemical Age 


A clear and thrilling account of the 
spectacular role that chemistry is play- 
ing in our modern technological war. 
Mr. Haynes writes dramatically of the 
many new materials, munitions, drugs 
—of the men who discovered them, 
how they are made and used, what 


they promise, 


“He has first-hand knowledge both of 
chemistry and industry. ... He knows 
how to tell a story dramatically. ... 
He ranges over the whole field of 
chemistry as it is applied at present.” 
—WALDEMAR KAEMPFFERT, New York 
Times. “Interesting, informative, 
stimulating.” —Harry M. BEARDSLEY, 


Chicago News. 


Illustrated with charts and plates 
in full color + $3.00 


FORWAIRD 


WITH 
a2 


by Rogers D. Rusk 


Professor of Physics and Chairman of 


the Department, Mt. Holyoke College 


A challenging and revealing book in 


which the momentous discoveries and 


revolutionary ideas of modern phys- 


ics are brilliantly surveyed and in- 


tel preted. 


“He has succeeded magnificently in 
this broad and sweeping survey. H¢ 
has given us a story of the develop- 
ment of science that is as fascinating 
as a novel.”—Natural History Maga- 
zine. “Physicists may safely recom- 
mend it to their friends in othe 
professions.” —E. U. Connon, West- 


inghouse Laboratories. 


With 28 illustrations + $3.50 





SES KSEE 





ALFRED « A+ KNOPF « 501 Madison Ave. * N. Y. 22 








SIE KORE 








— 


ee ee | re ee re ef , en a, 


rr 


~~ ~—=s bee 





